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Send for this catalog of more than 60 movies, 
slide films, booklets, posters, study outlines— 
all available to instructors, county agents, farm 
and civic clubs. Films are loaned and printed 
materials furnished, without charge, on request 
to Case dealer or branch house. Send for vis- 


ual aids catalog showing scope of all items. 
J. I. Case Co., Racine, Wis. 
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Power Farming on Parade 


Here’s the fashion show of 1954 in farming—the last word 
in models of farm machinery, the most modern methods of 
soil tillage, crop culture and harvesting. Narrated by George 
Stone, well-known radio and TV personality of NBC in 
Chicago, the action swings swiftly from coast to coast, bor- 
der to border, crop to crop. 

Primarily newsy and entertaining, this new movie makes 
many a point of advanced farm practices. Action scenes 
with pivot-action plows and harrows promote contour tillage. 
Fixed-angle disk harrows ride on rubber for easy transport 
and protection of grassed waterways. Tractor-mounted im- 
plements, quickly attached, prepare and plant seedbeds, 
clean barn lots, and help with feeding. And so on, from 
seedbed to harvest and final storage, flashes the news of 
progress in farm practice. 
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Original equipment on Constellations since the first > a Ge ka 
model, MECHANICS Roller Bearing UNIVERSAL [a ¢g “thks Nee ene 
JOINTS precision meets every aircraft need. Designs, Ls E . ——<—S 

metals, machining, tolerances, heat treating, harden- 

ing, balancing and lubrication — all are specifically 

adapted for aircraft precision. Let MECHANICS 

universal joint engineers help solve your control and 

power transmission problems. Catalog, containing 

helpful universal joint data and tracing kits, sent to 

engineers upon request. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner @ 2046 Harrison Avenue, Rockford, Illinois 
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No one 


Steel Link-Belt for moder- 
ate-strength power trans- 
mission and conveying. 
Also available in malleable. 


J. I. Case Portable Elevator utilizes lightweight. 
economical Steel Link-Belt to elevate ear corn 
into crib. 


it’s STEEL I, 


LINK-BELT offers the chain 
that’s best for every job 


oe many varied farm implement drive and con- 
veying jobs performed by chains and sprockets 
require different physical characteristics. Steel 
Link-Belt is an example of how Link-Belt builds 
a type and size for every purpose. 

In addition, every chain in the complete Link- 
Belt line is built for longer life. Rigid control of 


Class 400 Pintle chain— 


joint, for light conveyor, 
elevator or drive duty. 


AGRICULTURAL ENGINEERING for May 1954 


For low-cost farm implement 
drive or conveyor service - - 


CHAINS AND SPROCKETS 


Double-Pitch Precision 
cast links with closed pin Steel Roller Chain, for 
conveyor, power transmis- 
sion applications. 


K-BELT 


raw materials and manufacturing processes is your 
assurance of greater uniformity. 

For all the facts on Steel Link-Belt, ask for Book 
2403. And for information on the complete Link- 
Belt chain line, see your nearest Link-Belt repre- 
sentative. 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 
delphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San 
Francisco, Los Angeles, Seattle; Scarboro, Toronto and Elmira, 
Ont. (Canada); Springs (South Africa); Sydney (Australia). 

Sales Offices in Principal Cities. 13,331 


chain serves every purpose . .. get the RIGHT one from Link-Belt’s complete line 


Precision Steel Roller 
Chain, standard pitch, 
combines high horse- 


power with light weight. sprockets. 


Complete Link-Bele 
sprocket line includes 
single and multiple width 
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BCA 

Flange Bearings 

for simple, economical installation 
and long, trouble-free life 


BCA Flange Bearings are low-cost, pre-lubricated package units. The two 
halves of the bearing outer rings are formed into a husky flange with three 
evenly spaced bolt holes, and the design of the bearing permits some 
misalignment of equipment members. The extended end of the inner ring is 
machined to mate with an eccentric lock ring: a twist of this eccentric ring 
locks the bearing to the shaft without the need for machining the shaft—even 
when “commercial” shafting is used. 


In addition to the features which assure simple, economical installation, 
BCA Flange Bearings have two synthetic contact seals* which resist the entrance 
of dirt and dust, and retain within the bearing a stable, long-life, water- 
resistant grease. This, coupled with rugged construction, provides excellent 
service under the most severe agricultural operating conditions. 


BCA Flange Bearings are typical of the line of economical, compact bearing 
units developed by BCA to meet the requirements of the makers and users of 
farm equipment. Write for additional information. 


a} ( radial, thrust, angular-contact Ball Bearings 
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In the IH opposed-action shoe, the chaffer goes 
forward when the shoe sieve moves backward. 
This eliminates any tendency for the straw parti- 


SP: ES 
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ESS ae LEMON Loe LOMO © SOE SE CORNER Be ERR 


Exclusive Rigid- Mounted Concave with quick, two- 
point cylinder adjustment gives uniform, accu- 
rately-held clearance from front to rear and end 
to end. More efficient threshing and separation 
at the concave is the result. 


Re 


men are constantly pooling their t 
equipment that makes farm work 


Motor Trucks ... Crawler Tractors and Power U 


AGRICULTURAL ENGINEERING for May 1954 


A report to you about men and machines that help maintain International Harvester leadership 


Exclusive opposed-action shoe prevents 
straw-blocked sieves in the 
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IH engineering teamwork produced the added grain-saving features of the new 
McCormick No. 141 harvester-thresher. IH research, engineering and manufacturing 


HARVESTER- 


: cCormic k 14] THRESHER 


saving features include 60 hp engine, 


complete redesign to save more of the last 10% of the crop. 


~<——emma CHAFFER 


Fe ae 


cles to bridge and lodge between shoe and sieve. 
The shoe’s full area is always clear to thoroughly 
clean heaviest yields. 


OTHER MAJOR IMPROVEMENTS 
of the McCormick 141 include: 


e redesign of cutting mechanism for 
more positive feeding of straw 


e quick, easy adjustment of cylinder 
speed and cleaning air blast to meet 
changing conditions 


e improved visibility with faster, easier 
control for greater operator comfort 


ime and talent to solve farm problems—to provide 
easier and the farmer’s time more productive! 


nits... Refrigerators and Freezers—General Office, Chicago 1, Illinois 
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INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in vse — McCormick Farm Equipment and Fermall Tractors... 
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Free-Valves 


Last Thousands of Miles Longer 


Freedom to Turn in Either Direction— 


® Prevents formation of stem and 
uneven seat deposits 


Prevents sticking and scuffing 


Prevents burning ard guttering 


Effects an appreciable increase in 
valve life 


Eaton Free Valves can be applied to engines of all types and 
sizes without costly design changes. 


NI MANUFACTURING COMPANY 
General Offices: CLEVELAND, OHIO 


VALVE DIVISION: 9771 FRENCH ROAD °¢ DETROIT 13, MICHIGAN 


>> 
PRODUCTS: Sodium Cooled, Poppet, and Free Valves « Tappets « Hydraulic Valve Lifters « Valve Seat Inserts « Jet 
Engine Parts* Rotor Pumps * Motor Truck Axles ¢ Permanent Mold Gray Iron Castings « Heater-Defroster Units « Snap Rings 
Springtitese Spring Washerse Cold Drawn Steele Stampings« Leaf and Coil Springse Dynamatic Drives, Brakes, Dynamometers 
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This Needle Bearing can carty 


For its size and weight, the Torring- 
ton DC Needle Bearing has a greater 
rated radial load capacity than any 
other type of anti-friction bearing. 

The Needle Bearing is only slightly 
larger than a plain bearing, yet it de- 
livers efficient anti-friction perform- 
ance with a minimum of maintenance 
attention. Its drawn and hardened 
outer shell, when pressed into a rec- 
ommended housing bore, serves as 
the outer race. A full complement of 
small diameter rollers gives many 
lines of contact to distribute the load. 


Your product can gain many ad- 
vantages from the Needle Bearing’s 


design and performance. Housings, 
mountings and other related parts 
can be made lighter and smaller. 
Lubrication is needed less frequently 
since the turned-in lips of the bearing 
keep lubricants in, dirt out. And you 
get high capacity anti-friction per- 
formance for little more than the 
price of a plain bearing. 


Our Engineering Department will 
be glad to lend a hand in design 
analysis and bearing selection. 


THE TORRINGTON COMPANY 
Torrington, Conn. « South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON 


Weedie © SphericalRoller © Tapered Roller © Cylindrical Roller @ Ball @ Needle Rollers 
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Tractors, harvesters, combines, 
mowers and many other farm ma- 
chines produced by leading manu- 
facturers utilize Torrington Needle 
Bearings to good advantage. In main 
drives, crankshafts, gearboxes, idler 
pulleys, steering gears, hydraulic 
fame and a host of other assem- 
lies, Needle Bearings take the pun- 
ishing loads of daily farm use. 
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chosen for forage harvesters 
by eighteen famous names! 


To earn and hold this “majority approval,”’ Blood Brothers Universal Joints 
and Drive Lines must be right for the job. And they are! 


To make certain, Blood Brothers’ engineers work closely with the manu- 
facturers of forage harvesters ... and innumerable other kinds of farm 
implements. Knowing the power transmission problems of the field helps 
Blood Brothers excel in building joints that farmers favor . . . for dependable, 
long-lived operation. 


If your implements are not getting the advantages of Blood Brothers’ per- 
formance and prestige, write for full information. 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL 
JOINTS ARE USED THAN ALL OTHER MAKES COMBINED. 


BLOOD BROTHERS machine division 


Rockwell Spring and Axle Company 
ALLEGAN, MICHIGAN 
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Where FAULT. FINDING 


is a Virtue 


N ow all of us know that fault-finding isn’t 
the recommended short-cut to winning 
friends and influencing people. Still, there 
is a place for it—even an honored place 
—in industry. That’s when fault-finding is 
the by-product of fact-finding, basic func- 
tion of a practical Quality Control pro- 


gram. 


We see it work every day at John Deere. Here, 
dozens upon dozens of “professional fact-finders” 
are stationed at strategic points throughout John 
Deere factories, charged—with the help of tens of 
thousands of instruments and gauges—to probe 
the vital statistics of manufactured parts, record 
them, and to expose fault where fault exists. 


These men, of course, carry out but one phase— 
the inspection phase—of the John Deere Quality 
Control program—a program, incidentally, that 


Here an operator is grinding the body diameter of 
a cotton picker spindle. The control chart on this 
machine is similar to thousands of control charts on 
machines or work stations in the John Deere fac- 
tories and is designed to assist the operator and su- 
pervisor in maintaining tolerances. 


JOHN DEERE 


Quality Farm Equipment 


AGRICULTURAL ENGINEERING for May 1954 


embraces the entire scope of manufacturing. 
Others are just as busily engaged in tabulating 
these facts and translating them in terms of 
indicated manufacturing procedure. 


The Quality Control program is John Deere’s 
way of making sure that each unit leaving the 
assembly line stands, trim and efficient—a quality 
product—ready for the field and ready to serve 
the cause of better farming. 


oun REE 
QUALITY CONTROL 0. 5625+00005 


This chart is much like the one in the picture at 
the left and shows how statistical analysis is used to 
indicate the ability of the process to maintain es- 
tablished tolerances. The projected lines are guide 
lines used by the operator to aid him in maintaining 
these tolerances—all part of the John Deere statisti- 
cal quality control system, 
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New Cultivator, first to use V-drive 
power, employs six Dayton Cog-Belts* 


Robinson Blower & Engineering Corp., San Martin, Calif., introduces 


V-Belt drive application with newly designed 3-purpose cultivator. 


Ranking high among the numerous innovations distinguish- 
ing the advanced design of the new Bye-Hoe Green Crop 
Cultivator is the V- Belt power take-off assembly. Completely 
new, the V-drive assembly assures constant, trouble-free 
power transmission at all times, under all conditions. 


Designed to fit all standard tractors, the Bye-Hoe Culti- 
vator has free-wheeling rolling coulters that protect even 
the tiniest of plants. Proved in actual field tests, this revolu- 
tionary 3-purpose implement has displayed its superiority 
not only as a cultivator but also in the preparation of seed 
beds and in blocking and thinning. 

It cultivates to a band as narrow as 11/4” and will mulch to 
a depth of 5 to 6 inches in listed or unlisted ground. 


=— a : 


Newly designed Bye-Hoe Green Crop Cultivator fits all standard tractors. A 3-purpose cultivator, the 
Bye-Hoe cultivates, prepares seed beds and is highly efficient at blocking and thinning. 
All application photos courtesy of Robinson Blower and Engineering Corp., San Martin, California. 
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View shows cultivator, in position, clamped to 


and gear case all clamp to mounting bar. 


Seed Bed Preparation. For the preparation of seed beds, 
coulters can be removed and tooth rotors assembled to cover 
the full width of two or more beds. Seed beds can be 
thoroughly mulched to a depth of 5 to 6 inches and left in 
condition for immediate planting. Planters can be mounted 
on rear bar to plant in same operation. The teeth are made 
of heat treated plow steel and are furnished in various 
shapes and lengths, angled or straight for every kind of 
operation. 

Versatility combined with Power. Because of its 3- 
purpose operation, the problem of power supply was of 
major importance in the development of the Bye-Hoe Culti- 


crack. 


© D.R. 1954 


AGRICULTURAL ENGINEERING for May 1954 


Head-on view shows Bye-Hoe Cultivator 
tool bar. Standard tool bar clamps hold Bye-Hoe preparing seed bed. Special seed bed 
Cultivator firmly in place. Coulters, tooth rotors, guards are used; coulters have been re- cultivate to a band as narrow as 11/2 inches and 
moved for this operation. 


The Dayton Cog-Belt . . . made only by 
Dayton... is the ultimate in V-Belt 
design, construction, and performance. 


1. Tension section bends easily, won't 


2. Load carrying section has great 
strength, won't stretch. 


3. Patented Stiflex composition pre- 
vents squashing, buckling, binding. 


4. Preformed cogs flex uniformly .. . 
an exclusive Dayton feature. 


5. Smooth, die-cut sides assure positive 
grip, full power. 


For complete details on Dayton Cog- 
Belts or V-Belts send for free folder, 
“Dayton V- Belts’. 


Dayton Rubber 


Exclusive free-wheeling coulters protect the 
smallest of plants. The Bye-Hoe Cultivator will 


mulch to a depth of 5 to 6 inches. 


vator. And therefore, like so many other implement design- 
ers and manufacturers, Robinson Blower & Engineering 
Corp. enlisted the aid of Dayton Agricultural Engineers to 
develop an economical, practical and space-saving power 
transmission drive. Six Dayton Cog-Belts were the answer 
to the problem. 

Dayton Agricultural Engineers work with implement 
manufacturers and their designers, in the laboratory and in 
the field, to develop new products, improve old, and solve 
power transmission problems wherever they arise. For a 
discussion of your power problems, write direct to Dayton 
Rubber Co., Agricultural Div., Dept. 403, Dayton 1, Ohio. 


The power take-off assembly is shown here with six Dayton Cog-Belts. The Bye-Hoe 
Cultivator is the first cultivator to take advantage of the added power, greater dependa- 
bility and economy of Dayton V-Belt drives. Note the short pulley centers that effect an 
economy of operating area. The six belt power take-off assembly is shown here attached to 
the P.T.O. of the tractor. 


Agricultural Sales Engineers in Chicago, Moline, New York, San Francisco, Cleveland and St. Louis. 
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AWARD-WINNING FARMER reports: 
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“MY CAT* D4 TRACTOR HELPS US 
DO A FAR BETTER JOB OF FARMING!” 


The plaque the Beamer family, Weston, 
Oregon, proudly displays is awarded each 
year to the Oregon farmer who has done out- 
standing work in promoting better farming 
practices on his own farm a in his commun- 
ity. It is significant that James Beamer 
attributes much of his success to his Cat D4 
Tractor. It has helped him establish terraces, 
improve moisture penetration by deep tillage, 
strip crop, plow under green manure cover 
crops, and most important, keep his conserva- 
tion practices on a practical, economical basis. 


Here’s what Mr. Beamer says, “‘J just can’t 
say too many good things about my Caterpillar 
D4 Tractor. It means everything: performance, 
cheap operation, usefulness. I feel that this 
tractor has helped me do a better job of farming!” 


Look around your community ... it’s sur- 
prising how many of the best farmers own 
Caterpillar Diesel Tractors. That’s easy to 
understand when you stop to think about it: 
A Caterpillar Diesel Tractor has helped these 
farmers make money. Their annual fuel bills 


average $300-$400 less than neighbors who 
use gasoline wheel tractors. 


Another reason Caterpillar track-type Trac- 
tor owners are better off: They farm better. 
They’ve power and traction for deep tillage. 
They keep their crops on schedule, regardless 
of weather or soil conditions. 


They’ve power and equipment to clear 
pastures ... get more crop land... level the 
washes .. . build drainage ditches . . . dig farm 
ponds. From the largest .. . 150 drawbar HP 
...to the smallest...35 drawbar HP... 
Caterpillar Diesel Tractors are helping Ameri- 
can farmers produce more at lower cost, with 
more time for better farming. 


Caterpillar Tractor Co., Peoria, Ill., U. S. A. 


CATERPILLAR 


* Both Cat and Caterpillar are registered trademarks — ( 
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VICKERS INCORPORATED, DETROIT, MICHIGAN 


CRERS. VT16 PUMP NOW AVAILABLE FOR 
HYDRAULIC POWER STEERING OF TRUCKS 
AND AGRICULTURAL EQUIPMENT 


The Vickers Series VT16 pump is used more 
widely than all other makes combined for the 
power steering of automobiles. It is now avail- 
able for the first time for the hydraulic power 
steering of trucks and agricultural equipment. 
It has all the characteristics important to this 
service and is used in a separate hydraulic circuit 
for steering only. 


COMPLETE PACKAGE 


Series VT16 has integral volume control valve 
and relief valve . . . also an integral oil reservoir. 
This is a complete hydraulic power package for 
steering. 


SIMPLIFIED INSTALLATION 


This compact and complete power package is 
easily and quickly installed. All you need to do 
is bolt it on, make two hydraulic connections, 
and couple the power. 


Series VT16 Vickers Pump with 
LONGER PUMP LIFE pote volume control and 


. . . ‘ relief valves and oil reservoir. 
The exclusive Vickers “Hydraulic Balance” elim- For hydraulic power steering. 


inates pressure-induced bearing loads and the 
consequent wear. These lighter bearing loads HIGH OPERATING 
mean much longer bearing and pump life. EFFICIENCY 


The vane type construction, 
NO LOAD STARTING hydraulic balance and auto- 
matic maintenance of optimum 
running clearances enable these Series VTI7 Vickers Pump is similar 
pumps to deliver more oil with to the VT 16 except that it does not 
less power. This high operating include the oil reservoir. 
efficiency is maintained 
ASK FOR BULLETIN M-5104A throughout the long pump life. 


At rest and normal starting speeds, the sliding 
vanes are retracted; only after engine fires do 
vanes extend and pumping begin. 


Eye 1 lie Micke Pe tad eS a eae 


DIVISION OF THE SPERRY CORPORATION 
1516 OAKMAN BLVD. + DETROIT 32, MICH. 


Application Engineering Offi 
g Offices: ATLANTA © CHICAGO (Metro- 
Se iced cane © CLEVELAND ¢« DETROIT « mouavens 
(Metropolitan) « NEW YORK (Metropolitan) « PHiL- 


ADELPHIA (Metropolitan) ¢ PITTSBURGH » ROCHESTER « ROCK- | aor EFFORTLESS + POSITIVE - SHOCKLESS 


VICKERS Incorporated STEERING BOOSTER §. 


FORD « SEATTLE ¢ TULSA + WASHINGTON + WORCESTER 
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@ Purolator makes oil filters for a prominent auto maker. They're 
top-notch filters that do a tough job well. Purolator and the car 
manufacturer are both proud of them. 

Not long ago an RB&W “fastener engineer” got loose in the 
Purolator plant—just when company production executives were 
looking for a way to lick rising costs. He noticed that the Purol- 
ator filter was being assembled with a two-piece fastener made 
slowly and laboriously on a screw machine. 

Our man told the Purolator people about RB&W’s batteries 
of cold-forming machines. Purolator wanted to know more. Now 
their filter is assembled with a one-piece RB&W fastener that 
costs far less to make and assemble. 

Chances are you can find a stage in your operations where 
RB&W*“ fastener engineering” can help you keep costs in line. As 
a leading manufacturer of all kinds of fasteners, we’re always 
able to recommend and supply the right ones for all your needs. 


Write RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY, 
Port Chester, N. Y. 


Seneca. 


Reaw 


EM a Oi NSE: cat 


EASIER, FASTER ASSEMBLY undercut high costs when Purol- 
ator switched from a two-piece fastener (right) to an 
RB&W-designed cold-formed fastener (left) for its fa- 
mous oil filter. 


Nie,” 109 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Plants at: PORT CHESTER, N. Y., CORAOPOLIS, PA., ROCK FALLS, ILL., LOS ANGELES, CALIF. Additional sales offices at: PHILADELPHIA, PITTSBURGH, 
DETROIT, CHICAGO, DALLAS, SAN FRANCISCO. Sales agents at: PORTLAND, SEATTLE. Distributors from coast to coast. 
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Quick re rare er facts uo 
ABOUT MORSE FLEXIBLE COUPLINGS 


Morse Morflex Couplings (ole & The Morse Stock Roller Chain Couplings are of 
You can save on lubrication and maintenance if all-steel construction, assuring strength, dura- 
when you equip your farm machinery with | bility and long, trouble-free service life in 
Morflex Flexible Couplings. There are no mov- \ minimum space. Consisting of two sprockets 
ing parts to wear out and a length of Morse Double Roller C thain, 
z they have increased roller sprocket bearing 
areas, affording greater horsepower capacity 
for a given over-all diameter. 


Morflex Couplings accommodate all conditions 
of misalignment and torsional load vibration 
by elastic deflection of neoprene biscuits. In ; , ‘ 
addition, Morflex Couplings are impervious to Extremely easy to install and align, the flexible 


oO 
water, dirt, oil and weather conditions. ’ chain couplings are compact and allow for 


i > slight angular or parallel misalignments. 
The end result from using the Morse Morflex Morse Morflex 


Coupling is smooth, vibration-free power trans- Coupling 
mission, without undue thrust loads on drive 
shaft bearings (even over rough terrain). It 
also cushions shock loads, prolongs bearing 


life and assures quiet operation. > Further Information 


Flexible Chain Couplings _ ie . Write today for Catalog C 4148 for information 
The adaptability of chain as a coupling medium on the Morse Morflex Coupling. For informa- 
provides a versatility of design which simplifies — ay Chain Coupling, ask for 
the development of special-purpose couplings. : ee : 
Space limitations and assembly problems are MORSE CHAIN COMPANY 


easily solved by the use of these couplings. Morse Roller 7601 CENTRAL AVENUE ¢ DETROIT 10, MICHIGAN 
Chain Couplin 


Morse Standard Flexible Chain Couplings are 
stocked in a wide range of stock sizes and 
standard bore diameters, assuring an easy 
catalog selection for most applications. 


|. stanoaro | 2 pyoupance | 3. SPRING-tOCK | 4 rowLER CHAIN | 5 TAPER-LOCK “Yama | ] ATTACHMENT SILENT uv.vo | |? Automotive 


TIMING CHAIN 
ROLLER CHAINS ROLLER CHAINS ROLLER CHAINS SPROCKETS SPROCKETS DRIVES ¢ CHAINS CHAINS ORIVES 
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ANNO 
IMPACT-EXTRU 


100% Greater Fatigue Strength 
Up to 30% Lighter 


Up to 50% Stronger 


No Increase In Cost PATENT No. 2,667,390 


This unretouched photograph shows the continuous 
grain structure which gives 50% added strength 
to the new Thompson Impact-Extruded Piston. 


HE all-new Thompson Impact-Extruded Piston is 
the first lightweight piston especially designed and 
engineered for all automotive engines. This new piston 
will soon be available to manufacturers of piston engines. 
Made by an impact-extrusion method, this new piston You can count on 
is heat treated for higher tensile strength, greater duc- 
tility and 100% increase in fatigue life. 
For over 50 years Thompson Products has been 
designing and precision manufacturing automotive parts 
to the closest tolerances known to the industry. Con- 
stant metallurgical research and experimentation join 
with this design and manufacturing to bring this new, 
lighter, stronger piston to the automotive builder at 
no increase in cost. LIGHT METALS DIVISION 
For complete information on this newest Thompson 2269 Ashland Road + Cleveland 3, Ohio 
development, write, wire or phone Light Metals Divi- 
sion, Thompson Products, Inc., 2269 Ashland Rd., 
Cleveland 3, Ohio. 
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The main drive drum of New Idea’s No. 20 Corn 
Picker illustrating the use of Fafnir Ball Bearing 
Flangettes 


The snapping unit of the No. 20 illustrating the 


use of Fafnir Flangettes 


The new No. 20 Two-Row Mounted Corn Picker intro- 
duced by New Idea features an extra-large trailing husk- 
ing bed and rear-mounted caster wheels which bear part 
of the weight usually imposed on the tractor. Ball bearing- 
equipped shafts are design advantages which contribute 
in no small measure to its ability to deliver unusually 
clean-picked corn. 

New Idea design engineers found the precise answer to 
specific bearing requirements in the low-cost, easy-to-in- 
stall Fafnir Flangettes. These economy units are complete 
with pressed steel] housings, Fafnir Wide Inner Ring Ball 


f%,-~8 
MOST COMPLETE (/-@\\ 


re 
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2 BALL BEARINGS 


LINE IN AMERICA 


Bearing with self-locking collars and efficient seals. Their 
application assures long, uninterrupted, trouble-free oper- 
ation with minimum servicing. 

Like New Idea, other manufacturers of farm equipment 
are turning to Fafnir for precise answers to bearing prob- 
lems. In addition to a wide selection of bearings, they 
find mos* helpful the Fafnir “attitude and aptitude”... 
a way of looking at bearing problems from the designer’s 
viewpoint and the ability to supply the right bearing for 
the need. Maybe this combination can help you. The 
Fafnir Bearing Company, New Britain, Conn. 


Fafnir Flangette 
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PHOTO COURTESY JOHN BEAN DIVISION, FOOD MACHINERY CORPORATION, LANSING, MICHIGAN 


one-man orchard sprayer covers up to 80 acres 
a day with CHRYSLER high-speed power 


Here’s a kind of mist that saves the American grower 
thousands of dollars in fruit every year. It’s a driving 
mist composed of an insect and disease killing solution 
so finely atomized that for a few moments it actually 
replaces the air surrounding the trees. In that way it 
penetrates everywhere, leaving every leaf, twig and 
growth with a protective covering. 


This grower is using a heavy-duty John Bean Speed 
Sprayer with 500-gallon tank capacity. Its 40-inch fan 
delivers 60,000 cubic feet per minute of low-velocity air, 
and this in turn sends the spray out as a driving mist. 
Result: A more thorough spraying job completed in less 
time, with less spray material. 


The Speed Sprayer uses the Model 19 Chrysler 
Industrial V-8 Engine. Its 276 cubic inches displacement 
drives the agitator which constantly mixes the spray 
material, the centrifugal pump which forces the solution 
into the air stream, and the blower fan which sends it 
out as mist. 


Chrysler offers its industrial engines equipped to 
meet the needs in the field. The engines for Speed 
Sprayers, for example, operate with gasoline-burning 


INDUSTRIAL ENGINE DIVISION ¢ CHRYSLER CORPORATION 


carburetors and are equipped with large, heavy-duty 
air cleaners and corrosion-resistant electrical systems. 


Why not see the nearest Chrysler Industrial Engine 
Dealer for complete information on engines for your 
equipment. Despite all their advantages, Chrysler 
Industrial Engines are not expensive. Production-line 
methods adapted to specialized industrial engine build- 
ing provide a custom-built engine at mass-production 
prices. If you prefer, write: Dept. 165, Industrial Engine 
Division, Chrysler Corporation, Trenton, Michigan. 


CHRYS WER Industrial Engines 
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Where the load is heavy 
and the job important... 


New Idea Number T-6 and W-6 Balers use high 
quality Diamond Roller Chains and Sprockets for 
main drive. 


Extra Dependability 
and Longer Service 
give Satisfaction! 


On New Idea’s latest corn picker, hay baler, and 
side rake and tedder, Diamond Roller Chains 
are used on main drives for positive non-slip 
operation and maximum long life with mini- 
mum maintenance. Their light weight, great 
strength and high resistance to shock loading 
make them ideal for drives of every kind. The 
ee en aden nay aa gh = oy ease of installation and ability to drive one or 
AE RR Ae ys ae a more shafts on short or long centers is why 
ce oe Diamond Roller Chains solve so many varied 
and important drive problems. 


New Catalog 754 gives you 
the latest engineering information 


DIAMOND CHAIN COMPANY, Inc. 
Where High Quality Is Traditional 
Dept. 616, 402 Kentucky Ave., Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 


Please refer to the classified section of your local telephone 
directory under the heading CHAINS or CHAINS-ROLLER 


“ROLLER 
CHAINS 
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Rectangular 


Round or 
Square 


is broadening farming horizons 


Population growth figures show that within a few years every five acres 
of farmland will have to produce as much food as six acres do 

today. To meet this unprecedented challenge, new ideas, methods, 
materials and machinery will be exploited to the nth degree. 

Maybe now is the time to take a long, hard look at your 

products with these questions in mind: Can they be 

made better... faster . . . cheaper? Could Van 

Huffel Cold Formed Tubing be substituted for 


heavier, more costly materials now being used? 


Write today for free portfolio of 
cost reducing ideas that have taken 
shape in the farm equipment field. 


Above are shown, actual size, a few Van 
Huffel basic products which include: Lock 
Seam, Tight and Open Seam, Welded 
Tubing; Standard or Special Formed Shapes 
in all metals and in any lengths. Sizes from 
3/16" to 6" O.D. Gauges from .018 fo .250. 
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Near Bay City, Texas, is a stretch of virgin 
land, choked with giant oaks, pecans and 
underbrush. So dense is the foliage, that sun- 
light cannot penetrate deeper than 10 or 15 
feet. Limbs and trunks are so tightly entangled 
they form a barrier through which even a goat 
cannot pass. For centuries this jungle-like 
area has grown wild. There was just no way 
to clear it profitably. 


But with the introduction of bigger, more 
powerful postwar tractors, the picture has 
changed. Today, giant Allis-Chalmers torque 
converter tractors are wading right through it 
— ripping out brush, up rooting trees, clearing 
more in one hour than a crew of hardened 
men could hack out in a month. Best of all, 
they are laying bare some of the most fertile 
soil ever to be found west of the Mississippi 
River delta. 


Ask your Allis-Chalmers industrial tractor 
dealer to tell you more about the powerful 
HD-20 Tractor and other Allis-Chalmers 
equipment that can efficiently help with the 
new developments in modern agricultural 
engineering. 


WINDROWING After trees and brush 
are ripped up, the tractors push 
them into long rows. Piles will re- 
main here until they are dry enough 
for burning. 
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COMING UP—BY THE ROOTS When the big Allis-Chalmers 
Tractor and dozer applies its weight and power against a tree, 
the tree gives way' Special “‘tree knocker” bites into the trunk 
14 feet above the ground exerting leverage which even the 
biggest in the area cannot resist. 


FINAL STEP for this land-clearing team is to go back 
m over the cleared area filling in the holes left by up- 
cae rooted trees. Duck feet attached to the special dozer 


blade turn the topsoil over on this “rediscovered” land. 
A trio of Allis-Chalmers Tractors clears an average 
of 10 acres a day. 
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Trying to | ‘“‘Locate”’ a Shatt? 
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Shown in section at the left are three Hyatt Hy-Load Bearing 
ari types that are used for axial shaft location. Flanges 
ouiee onee on inner or outer races limit axial shaft movement and 
series permit the bearing to take light, intermittent thrust loads. 


Since Hyatt inner races are assembled on shafts, 
with relatively heavy press fits, no accessory parts are 


R-WB necessary to hold them in place. 


separable ‘ ° 
re anne Hyatt Hy-Load Bearings are available with a variety of 


series combinations of race flanges, snap rings, cages or 
separators, so that just the right combination can be selected 
for each set of operating conditions. 


R-YS Hy-Loads are available in three diameter series, two 

separable widths and a complete range of sizes. For complete 

aaa information write for Catalog 150—Hyatt Bearings Division, 
General Motors Corporation, Harrison, New Jersey. 
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in all types of enterprise. Several kinds of engineer- 

ing research have been defined in order to classify 
the scope of a particular project. One of these, pure or basic 
research, has the objective of expanding the limits of 
scientific knowledge. Another, applied research, deals with 
the analysis of the behavior of systems or components for 
the purpose of design. This paper is concerned with the 
latter type, and its aim is to indicate the importance of the 
systematic approach to solving design problems. 

No field presents a greater diversity of problems than 
does that of agricultural engineering. It covers a great 
variety of products and involves many different processes in 
their handling. For these reasons much of the work is 
accomplished with specialty equipment. Contrasted with the 
average manufactured article, which is machine handled, 
many of the products of agriculture have large variations in 
size and shape, require separation (from a plant on which 
they have grown, or from the soil), and must be delivered 
with minimum bruising or damage, which impair market 
value or storage qualities. 

There are several classes of problems. Some may be of 
a general nature, some basic to a particular process or system, 
and some may simply be design problems, elementary in 
themselves but preventing suc- 
cessful operation of a machine. 

The approach to a particu- 
lar problem will, of course, be 
determined to an extent by its 
nature. Nevertheless, a general 
pattern may be devised that will serve as a 
guide to organized thinking. Developing 
such a pattern might be done in a few 
fundamental stages: 


Rieats has become the important spur to progress 


e An analytical process that leads to a 
concise statement of the problem, in- 
cluding a clear definition of its limits. 


¢ Collection of an adequate fund of ac- 
curate relevant information. 


¢ Development of a working hypothesis 
by systematic arrangement of the in- 
formation. 


¢ A twofold test of the hypothesis—first, 
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to determine progress toward the general solution, and, 
second, to uncover additional information that may 
modify the original hypothesis or establish a new one. 

¢ A breakdown of the product developed from this 
synthesis into its natural elements and separate attacks 
on the obstacles involved in each. 


The experiences of the Department of Agricultural Engi- 
neering of the University of California at Davis afford many 
examples of the different types of problems that confront the 
worker in developing the kind of machine classed as spe- 
cialty equipment. Credit is due the members of the depart- 
ment collectively for the examples given. The experimental 
staff represents a wide range of backgrounds which prac- 
tically parallel the problems encountered. 

In general, engineering is the practice of applying phys- 
ical laws to a particular problem and arriving at a solution 
represented by a practical structure, device, or machine. 
Compromise may be necessary in the process; assumptions 
made that modify the theory; approximations accepted that 
produce practical results. However, it is interesting to note 
how closely many of the modified systems follow the phys- 
ical laws. 

The examples given here illustrate the point. The solu- 

tions are not always presented. 
When they are, they may not 
be the simplest or best. They 
do, however, show the types 
of problems encountered and 
indicate the thinking involved 
in seeking solutions. 

Mention was made of the 
simple design problem. An 
example, which has had many 
parallels in other machines, is 
that of the elevator of the 
mechanical onion harvester. 
Here the product being han- 
dled is one of extreme physical 
tenderness when first pulled 
from the ground. The eleva- 
tor was designed to lift the 
onion bulbs from a hopper 
and drop them into sacks. Fig. 
1-a illustrates the original de- 
sign, with the elevator flights 
mounted above the conveyor 
line. During the straight por- 
tion of the transport, the ve- 
locities of conveyor and all 
points of the flights are con- 
stant. At the top there is a 
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change of direction, with an accompanying acceleration of 
the flights that imparts a propelling force to the onion, re- 
sulting in a trajectory as indicated by the dashed line. A 
modified design (Fig. 1-b) with the flights dropped below 
the conveyor line results in the same velocity during the 
straight portion of travel and the same acceleration along 
the curved path. Now, however, the velocity is rearward for 
the portions of the flights below the conveyor line. The 
fights now drop out from under the bulbs and allow them 
to drop into the sack. 

A bean cleaner recently engineered by the department of 
agricultural engineering can be used as an example of a 
basic problem presented by the development of an hypoth- 
esis. The general problem concerned separating dirt and 
broken beans from the tailings of ordinary cleaners. Here 
again the physical properties of the product involved — 
namely, beans and clods—were studied and measured before 
an attempt at synthesis was made. Fig. 2 shows how the 
solution stemmed from the idea of utilizing the geometry 
and surface characteristics of the products. The sharp, saw- 
tooth surface allows all the various shapes—clods, bean pieces, 
and whole beans—to move with the teeth, but only the 
smooth, unbroken surface of the whole bean can be readily 
moved against the teeth. The complete process could then 
be broken down into elements of feeding, separation, con- 
veying, etc., each with its particular design problem. 

Not all problems presenting themselves are readily 
solved. One that grew out of work on the onion harvester 
vas by-passed, on the basis that th: machine could be made 
into a practicable unit without its solution. The machine was 
designed to lift onions by grasping their tops between two 
round rubber belts, set side by side and moving backward 
and upward as the supporting machine moved forward. The 
varying positions of plants along a row means that all onion 
tops will not be grasped at the same distance from the bulbs. 
Topping under this condition gives an undesirable variation 
in top length. Thus a gauging problem developed. The fact 


Fig. 2 


that belts of round cross section were employed immediately 
suggested the idea of rotating the belts upward on their 
adjacent surfaces to pull the bulbs against a gauging device. 


During the process of developing the machine, it was 
demonstrated that proper cultivation practices could produce 
a product of such uniformity that harvesting without a 
special gauging device was practicable. Thought was never- 
theless given to this problem, since it was felt that the solu- 
tion might have wide application. A possible arrangement 
could be as indicated in Fig. 3. A group of rollers, set as 
shown in Fig. 3-4, with their planes of rotation parallel to 
and intersecting along the axis of the belt, allows the belt 
to move with no rotation. With inclination of the roller 
planes at an angle to the belt axis, as shown in Fig. 3-d, 
longitudinal motion of the belt produces a couple with a 
lateral component, causing rotation. In an application in- 
volving two belts running together, energy would be stored 
in the belts by twisting them during the period of separation 
and then allowing them to rotate together in returning to 
their unstressed condition. 

The example of the over-all development of the mechan- 
ical onion harvester can be taken to illustrate the operation 
of the organized research program aimed at design. In ac- 
cordance with the steps outlined in the suggested procedure, 
the limits of the enterprise were definitely established. The 
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general problem involved transfer of the product—free from 
roots, tops and dirt—from its growing environment to sacks 
or other convenient receptacles. Data was collected regarding 
the physical properties of the product and the behavior of 
the type of soil in which the product was grown. Develop- 
ment of a working hypothesis indicated a major separation 
problem, with onions and dirt in many cases being of ap- 
proximately the same size and shape. Separation by reducing 
the clod size and screening would damage the tender onions. 
The program thus required a second analysis and synthesis. 
This process suggested lifting the onions by their tops, 
thereby climinating the separation problem. Of course, it is 
seldom possible to resolve all difficulties with one design, 
but they may often be minimized. 


Fig. 5 


Among projects in progress is the development of a 
machine capable of cutting apricots for sun drying. Here the 
general problem is to design a device, or series of devices, 
capable of accommodating apricots in bulk, singling the 
fruit so as to handle each separately, cutting it into two 
parts, removing the pit, and spreading the cut fruit on trays, 
ready for sulphuring and drying. At the same time the 
machine must be of such arrangement and capacity that it 
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may be owned and operated by the grower. This again is an 
example where several avenues of approach are open for 
developing a solution. 

Adquate information about the product will help decide 
which of alternative hypothetical solutions will yield the 
most practicable machine. Apricots may be of three or more 
varieties, sizes ranging from those that require 18 or more 
to make a pound to those requiring 8 or less. Shapes may 
vary from practically spherical to a rather irregular prolate 
spheroid or ellipsoid (Fig. 4). The specific gravity of the 
fruit is very nearly unit. The pits of all varieties are round 
and relatively flat in shape and in the fresh fruit have a 
specific gravity greater than one. An additional disturbing 
factor is the firmness of the flesh, which varies greatly, not 
only among fruits but also within the different parts of a 
single apricot. 

The arrangement of the pit in the fruit is such that it is 
most readily removed when the apricot is cut along the 
suture, a natural depression found near the stem end. It is 
therefore important to turn, or orient, the fruit so that each 
suture lies in approximately the same plane, and that this be 
the plane of the cutting knife or knives. In the problem 
described, the evidence indicated that it would be desirable 
to attempt to orient the fruit mechanically rather than by 
hand. Studies revealed that when floated statically in a fluid 
(Fig. 5-a), the plane of suture inclined at some 30 deg from 
the horizontal. This puts the sutures in a plane, but intro- 
duces a new problem, that of orienting the plane. The fact 
that static forces acting on the fruit suspended in a fluid 
partially satisfy the requirements, suggested that dynamic 
forces might have an effect on the orientation. Accordingly 
the apricot was placed in a stream of fluid (air), moving 
vertically upward with sufficient velocity to float it (Fig. 
5-6). In almost all instances the suture oriented to a hori- 
zontal plane. Measurements were made to determine pres- 
sure, velocity, density, and shape relationships. These studies 
indicated that properties of the apricot other than mass 
distribution, density, etc., were the factors affecting orienta- 
tion. The magnitude and direction of the fluid drag forces 
also have an influence. The important factors are that the 
fruit turns so that its greatest cross section is broadside to 
the stream axis, and that this cross section is normally paral- 
lel to the suture plane. And, in addition, the drag forces are 
acting along the surface of the apricot, so that small differ- 
ences, due to variations in shape, etc., can produce turning 
efforts sufficient to rotate the fruit. 

As another example of a simple design problem, when air 
was used as the fluid and a simple cell-type cup was em- 
ployed, it was found that the apricot would not float if the 
fruit was positioned with the stem end down. Most of the 
available air flowed through the suture and the floating force 
was lost (Fig. 6-2). It was suggested that pressure could be 
produced evenly around the cup by metering the air through 
small orifices and into larger chambers. Even though several 
chambers were uncovered, the restrictions offered by the 
metering device would create sufficient pressure to lift the 
fruit and turn it to the desired position. A test of this 
arrangement performed as predicted (Fig. 6-4). 

Another proposal for orienting the apricots was designed 
to make use of the mass distribution of the fruit. As noted 
before, the pit of the fresh fruit is round, relatively flat, and 
denser than the flesh. Rotation of the mass about a vertical 
axis should produce forces bringing the flat plane of the pit 
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into a horizontal position. A cup was constructed with an 
annular opening from which air flowed with a tangential 
component (Fig. 6-c). Fruit set on this cup quickly devel- 
oped a rotation and oriented to a position with the suture in 
a horizontal plane (Fig. 6-d). Careful control of the air 
pressure at the cup was necessary in order to prevent the 
rotation rate from becoming excessive, which causes the 
apricot to part along the suture line, the upper half, and the 
pit to fly out. The lower half is held to the cup because of 
the high-velocity, low-pressure region just under the fruit 
surface at the annular opening. 

Mechanical harvesting is being applied to many agricul- 
tural products. It is being attempted for many more, includ- 
ing tomatoes. Mention of such an operation usually brings 
to mind a complicated and elaborate device that would 
selectively pick and grade fruit at high speed. But actually 
a somewhat different picture develops when physical charac- 
teristics of the tomato and its vine are studied, the distribu- 
tion of fruit on the vine and in the field are noted, and the 
present practices in harvesting with hand labor are recorded. 
Analysis reveals that, with the best hand picking, 10 to 15 
percent of the total potential crop will be lost through dam- 
age to vines and fruit. Large vines, picked three or four 
times during the season, will make less efficient use of labor 
during the first and last pickings. Small vines on which all 
the fruit has a tendency to mature at the same time, can be 
spaced in the field so as to produce yields equal to those of 
large vines on wider spacing. The general solution, then, 
considers a relatively simple machine designed for once- 
through operation, digging and lifting the whole plant, 
separating the vine and fruit, discarding the vine and con- 
veying the fruit to boxes for transport to the cannery. 


Fig. 7 


Considering separation as only one element of a com- 
plete machine, the information was applied to devise pos- 
sible methods of accomplishing this process. It was decided 
to attempt to orient the vine to a vertical position, with the 
root system at the top and fruit hanging at or near the lower 
end. The vine would then be shaken in a vertical plane to re- 
move the fruit. The first procedure was accomplished by hair- 
pinning the vine at its base over a horizontal rod, and then 
driving the rod through a reciprocating mechanism (Fig. 7). 

The result of this arrangement was that the elasticity of 
the vine, together with the inertia of the mass of fruit, 
allowed the fruit to stand still as the vine moved up and 
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down. Only about 10 percent of the tomatoes were removed. 
Also, at any but very low frequencies of the reciprocating 
bar, the top of the vine would fail to follow the amplitude 
of displacements and would remain in the air above the rod. 

This is an example where the testing of a developed 
system yielded information that resulted in the modification 
of the original hypothesis. It was decided that the energy 
should not be transmitted to the vine but should be stored in 
the fruit. This could be accomplished by accelerating the 
whole mass of fruit and vine downward and then stopping 
the vine and allowing the fruit to pull itself off the vine. 
This is indicated diagrammatically in Fig. 8-2. A spring- 
loaded arm was pivoted at one end and arranged to rotate 
up and down about a horizontal position. A cam drove the 
arm downward against spring tension and at the end of a 
stroke the spring returned the arm to its original position 
against a stop. 
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Tests with this device were made with a large number of 
vines, whose weights and dimensions were recorded. They 
showed that this type of separating action would effectively 
strip the vines in a few strokes. 

Other methods of separation would of course be possible 
as solutions to the problem. It was suggested that one could 
attach the vine to a device with enough energy to impart a 
very high acceleration to the vine and then depend upon the 
inertia of the fruit to hold it in one place. Tests on indi- 
vidual fruit indicated that it would be desirable to apply a 
steady pull to the fruit for separation. This might be done 
by holding the root system and swinging the vine about a 
vertical axis until the centrifugal force was sufficient to cause 
separation. An annular-shaped receiver rotating at the same 
speed would be necessary to catch the fruit and convey it to 
a central location. 

Still another method of separation might be applied. 
The resistance to motion offered by a body is a function of 
its cross-sectional area, its shape, its velocity, and the density 
of the medium through which it is moving. Proper density 
and sufficient velocity might be attained to provide the force 
necessary for separation. 

An interesting result of the tests made with the pivoted 
arm is indicated by the curve in Fig. 8-5, showing the 
relation between the number of cycles necessary to re- 
move the fruit from the vine and the frequency of opera- 
tion. These tests were made on a group of experimental 
vines being bred especially for mechanical harvesting. As 
the frequency increased, the number of strokes required to 
remove the fruit decreased. Continued increase in frequency 
develops a condition where the number of strokes required 
rises very rapidly and then drops off. This condition is 
(Continued on page 318) 
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Parallel Rows and Parallel Terraces 
F. O. Bartel 


conservation districts in the southeastern coastal plain, 
have long been dissatisfied with the slow progress in 
getting contour cultivation adopted on the sloping lands. 
There are several reasons for this slowness. Farmers are 
accustomed to straight-row cultivation on their level lands 
and resent a change. The increased use of tractor-operated, 
multirow machinery has caused even more objection to the 
short rows that generally accompany contour cultivation 
and a large number of farmers just don’t like crooked rows. 
This wall of prejudice was first breached with the devel- 
opment of the "’string method”’ of laying out tobacco rows 
by Soil Conservation Service technicians in the late thirties. 
Contour cultivation is a must for good tobacco farming on 
sloping land because it combines erosion control, moisture 
conservation, and row drainage. All of these are vital to 
good yields and to a longer life for the highest priced lands 
that these farmers possess — the acres suitable for growing 
tobacco. 
Thousands of acres of cultivated Class He land in this 
section would benefit greatly from good contour cultivation. 
Soil Conservation Service and soil conservation district 


S° Conservation Service technicians, working with soil 


standards call for terracing or contour strip cropping. Either 
one would result in contour cultivation, also specified, but 
neither has been widely accepted. Progress has been slow. 

It was to do something about this situation that the 
author started a number of field trials of parallel rows on 


fields, without terraces, in the fall of 1952. They were 
located in Jones and Craven Counties, North Carolina. 
Reports and field examination of these were encouraging, 
so a number of additional trials were staked off in South 
Carolina and Virginia early in 1953. 


Review of the "String Method" 
of Tobacco Row Layout 

The procedure for laying off the parallel rows and 
terraces described in this paper is based on the elements of 
the ‘‘string method’ with some variations. A thorough 
familiarity with this method is essential. The string method 
is described in USDA Miscellaneous Publication No. 656, 
“Conservation Practices for Tobacco Lands of the Flue- 
Cured and Maryland Belts.’ For the benefit of those not 
familiar with the string method and to accentuate points 
found particularly adapted to the parallel-row method, the 
following brief resume is given. 

1 The ‘‘string method” was developed to provide a posi- 
tive means of obtaining drainage for all the rows in the 
area between two terraces. Continuous row drainage serves 
two main purposes: it prevents “flopping” or drowning of 
tobacco and it prevents row-grade reversal and consequent 
row breakage. It is the only method known by which every 
row will be assured of drainage with the minimum fall 

This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. 

The author—F. O. BARTEL—is engineering specialist, Soil Con- 
servation Service, U.S. Department of Agriculture, and presently on 
detail to the U.S. Department of the Navy for making a reconnais- 


sance survey of erosion conditions of all Navy lands in the 5th 
Naval District. 


possible, when all the rows are parallel. This statement ts 
strictly true only when the area between terraces is a 
smoothly warped surface. Any bad washes, gullies, or other 
irregularities may prevent proper functioning of the sys- 
tem, or require modifications. 

2 A guide row is laid out between the terraces, using a 
string or cord. All rows in the interterrace area parallel this 
guide row, and all will have continuous grade and drainage. 

3 The basic principle of the method is that, when two 
terraces drain in the same direction from a flatter to a 
steeper slope (i.c., from a wider to a narrower interval), 
the rows must parallel the upper terrace. Conversely, when 
they drain from a steeper to a flatter slope (i.e., from a 
narrow to a wider interval), they must parallel the lower 
terrace (Fig. 1). 


a 


Fig. 1 Location of guide row by string method to give continuous 

row drainage. Guide row EF is parallel to terrace AB as long as the 

slope is increasing (i.¢., as long as the terrace interval is narrow- 

ing). BC is the narrowest point in the terraces interval, i.e., the 

steepest part of the field. From G the guide row parallels CD. All 

rows in the terrace interval will parallel EF. All short rows will be 
in the corners near H and K 


4 Not many terrace intervals widen or narrow all the 
way from the crest to the outlet. In some places the interval 
will narrow when the slope steepens. In others, where the 
slope lessens, the interval will become wider. (In places the 
two terraces may even be parallel.) In such cases, the guide 
row will follow first one and then the other terrace (Fig. 1). 
In most cases these changes in slope and width cannot be 
detected by the eye but must be found with the string. 
This is one important reason for using the string in laying 
off the guide row. 

5 Three men are the usual crew for staking off the 
guide row. One man, with the ball of string, walks in the 
upper terrace channel. Another with the loose end of the 
string walks in the lower terrace channel. The third holds 
on to one place on the string and walks out and marks the 
guide row. They always start at the crest and work toward 
the outlet. The duties of each of the three men are as 
follows: 

Upper Man. The upper man always has the ball of 
string. He either holds tight or gives out string. He never 
takes up string. When the upper terrace is the guide, he 
holds tight. When the lower terrace is the guide, he lets 
out string gradually, as needed, but keeps the string tight. 
He must notice the moment when the string loosens. This 
shows that the terrace interval is narrowing and that the 
lower terrace is no longer the guide. He then calls out 
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“follow me,’ calls the middle man back, if they have gone 
past the point where the upper terrace should have been 
used as a guide, and starts over from there. 

The upper man must keep the middle man perpendicular 
to the upper terrace when his terrace is used as a guide. He 
must keep himself lined up with the middle and lower 
man when the lower terrace is the guide. 

Middle Man. The middle man starts about a row or so 
below the crest of the upper terrace, lines himself up per- 
pendicular to it, tightens his hold on the string, and starts 
walking toward the outlet. Both upper and lower man 
keep the string tight. This is a trial start. If the lower 
man finds that he has to take up string, all is well as the 
upper terrace is the proper guide. However, if the lower 
man finds himself being pulled up into the terrace interval, 
it signifies that the lower terrace should be the guide. He 
calls out ‘Follow me,” and they must go back and start 
over again. 

The middle man cannot tell which terrace to follow. He 
follows directions from the upper and lower men, keeps 
himself perpendicular to the terrace currently used as a 
guide, holds on to his spot on the string, and keeps himself 
alert to call attention to any mistakes made by the others. 
He also sets stakes for the guide row at rather frequent 
intervals, particularly around curves. 

An experienced middle man will also watch out for 
washes or knolls as he walks along. If either of these are 
crossed, it will be necessary to throw in a little extra fall to 
carry the row water out of or around such places. In this 
case, he breaks the rule of always holding on to one point 


of the string by moving a distance equal to one or more 
row intervals down the string. He ever moves up the 
string. 


Lower Man. The lower man keeps in line with the 
middle man and upper man when the latter is the guide and 
keeps the string taut, taking it in as necessary. He never 
gives out string. He always holds tight so as to tell the 
exact moment his terrace should be used as the guide. He 
can tell this when he is pulled up into the terrace interval. 
He may not be immediately aware that this is happening, 
but when he does he calls out ‘Follow me.” All three then 
go back to the point where this started and reset any stakes 
that have been set improperly. He watches that he stays in 
his terrace channel and helps keep the middle man at right 
angles when the lower terrace is being followed as a guide. 
At other times he walks faster or slower as necessary to 
keep in line with the middle and upper men. 

Further adjustments will often be needed in the guide 
row, especially on rough land. For example, if the two 
terraces parallel each other the guide-row grade will be the 
same as that of the terraces. The grade of this part of the 
guide row may then be less than in the section above. Too 
much flattening may cause deposition and row breakage. 
Consequently more slope should be thrown into this part 
of the guide row. 


Parallel Rows and Parallel Terraces 

On any soils in which the infiltration rate is less than 
that of the rainfall, water will accumulate and the rows will 
carry runoff. Rows will break at low points where they have 
a reversal in grade. This will cause the breaking of rows 
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below and the deposition of soil in the terrace channel. 
This may, and frequently does, cause overtopping and 
breaking of the terrace ridge. Consequently the individual 
row is of the utmost importance in contour cultivation, and 
the water-disposal system should be developed from the 
standpoint of first getting a workable row system and then 
developing the terrace system. The row comes first. This is 
especially logical when a parallel system of terraces is 
desired. Each row must have continuous grade from the 
crest to the outlet. The grade will not be uniform, however. 


How to Lay Off a System of Parallel Rows 

The method of laying off such a system on a field scale 
is as follows: 

1 Stake a simulated terrace channel as far up the field 
slope as possible. This should usually be within about 50 
feet of the upper edge of the field or ridge. 

2 Stake off another simulated terrace channel as far 
down the field as possible without going over onto a decided 
slope change. Pay no attention to the distance or interval 
between these lines. 

3 Use the string method in laying off a guide line. 

4 Take up the stakes set for each of the simulated 
terraces. These lines are no longer needed. 

5 Take the string and with level and rod check a long 
row as far up the slope as possible. Take readings every 
50 ft. If there is any backfall, move the next stake in the 
guide row (below the point where backfall starts) downhill 
until some row grade results. If one stake is moved down 
slope, all the rest on to the outlet mus: be moved the same 
distance. Do this, and continue checking to see if any fur- 
ther backfall is found in this upper long row. Make cor- 
rections in the guide row if needed. Record the readings 
on the long row to determine the maximum and average 
grades and length of row. 

6 With the string, level, and rod, take readings at 50-ft 
intervals on a long row far down the slope. If there is 
any backfall, make corrections in the guide-row alignments 
as under 5 above. Usually only one (either the upper or 
lower but not both) of the test rows may reveal backfall. 
Record readings to determine the length of the row and the 
maximum and average grades. 

7 Mark the guide row well, usually by backfurrowing 
upon it so it won't be lost. 

8 Explain to the farmer just what has been done and 
why, and where his short rows will be. Tell him also that 
all this work will be wasted if he loses his guide row. 

9 Explain how there may still be a possibility of row 
grade reversal somewhere in the field because of local var- 
lations in topography, in spite of our care in laying off 
the system. If a row should have broken because of row- 
grade reversal, this may be corrected at the end of the sea- 
son by dropping down a row or two in the next 30 to 50 ft 
toward the outlet below the break and changing all the 
rows in the field accordingly. But if the breakage can be 
corrected some other way, as by smoothing or land leveling, 
this may be better. 

10 At the end of a season when no rows have broken, 
plow up at least one of the long rows — preferably about 
half a terrace interval down the slope from the ridge or at 
a key position — as a permanent guide. This may be 
developed into a terrace. 
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11 As a further guard against erosion during those 
periods in the crop rotation when there are no deeply 
ridged rows, a system of oversized rows may be built to 
break up the length of the slope. As these will always 
have considerably more grade than regular terraces, they 
should be located at closer intervals than is customary for 
terraces. This will reduce the amount of water collected 
and also the velocity and cutting action. 

The oversized rows may be converted into channel-type 
terraces. It is thought that they should be about one-half or 
two-thirds the spacing of regular terraces. The same prin- 
ciple as in locating key terraces should be used as a guide 
in locating these terraces. 

12 Suitable outlets for the rows, prepared and vegetated 
in advance, must be provided to care for the water draining 
from the rows and concentrated at the ends of the terraces. 

13 Under 2, a warning was given not to go onto a part 
of the field having a decided change in slope. If such a 
slope change occurs in the field, or the slope is so long 
that row grades become excessive, a diversion, terrace, or 
road may be used to divide the field into sections. Each of 
these will have its own parallel-row and terrace pattern. 
Observations on the Parallel-Row Method 

Conclusions from the experience with this method to 
date are that it will work in a deep soil, with well-ridged 
crops, on moderate slopes and uniform topography. In 
general, it is ideally adapted to smooth Class Ile soils in the 
southeastern coastal plain. 

So far the majority of the ficlds in which the system has 
been tried are on slopes of about 5 percent and under. 
Slope lengths have been limited to approximately 700 ft or 
less, and the row length to 700 ft or less from crest to outlet. 

Talking to farmers who have tried the system, many who 
always objected to terraces because of the crooked rows, no 
longer object to crooked rows. The short rows within the 
terrace interval are what they really objected to. With the 
new system, all short rows are thrown into the corners of 
the field. There are none in the interior, except where more 
than one guide row is needed. A few farmers have sown 
these odd corners to a cover crop so as to eliminate a 
number of the shortest rows. 

One of the things they like most is that the guide row 
has much less curvature and much better alignment thar 
the terraces. More of the water is delivered to outle:s 
farther down the slope than with terraces. 

In a considerable number of cases, the final location of 
the guide row was parallel to the upper ridge in the ficld. 
In such cases it was often possible to carry the row system 
over the ridge and down the opposite slope, even though 
the system had been worked out for the slope on only one 
side of the ridge. Trial rows parallel to the guide rows 
were so frequently on a satisfactory grade that it has become 
standard practice to check such rows on the slope over 
the ridge. 

In several cases it was found satisfactory to use the 
upper ridge line instead of the usual simulated upper terrace 
as a guide for the string. The grade of the ridge in these 
cases was somewhat greater than that of the lower simulated 
terrace channel, which was laid off as usual. 

The system appeals to our technicians even though it 
takes more walking and more time than is usual in staking 
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out a terrace system. On many fields no terraces will be 
needed and where needed the construction is postponed, 
usually to a more convenient time. The often neglected and 
difficult job of working out a satisfactory row system be- 
tween terraces is eliminated. The result is a practical con- 
tour system on the land, one that pleases the farmer and 
one that he will maintain. 

Row Grades 

The maximum allowable grades will depend upon the 
infiltration characteristics of the soil, the area drained (i.e.. 
row length and width) and the condition of the crop and 
of the soil surface. It is evident that considerably more 
grade may be given to a single row than to a terrace. 
Terraces in the tobacco areas are often given a grade of 
0.4 or 0.5 ft per 100. Rows in tobacco fields do not usually 
drain more than 300 to 500 ft in one direction, and exper- 
ience shows that grades up to 2 or 2% percent are often 
allowable, especially for short rows. 

The row grade can be determined mathematically if 
the changes in slope and topography are uniform. How- 
ever, irregularities in field conditions make it impractical 
to design a parallel-row system mathematically. The design 
should be developed in the field by laying off a guide row 
with the string, and making adjustments as needed and as 
described earlier in this paper. 

There are four idealized conditions as stated in the 
following paragraphs. A study and understanding of the 
formulas derived will be very helpful in using the system. 

Case J (Fig. 2)—Simulated terrazes drain from a flatter 
to a steeper slope and rows are down slope from the guide 
(upper) terrace. 
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Fig. 2 
Given g=grade of simulated terraces AB and CD, 
feet per 100 
$,=slope of field at crest (flatter slope), feet per 100 
$.=slope of field at outlet (steeper slope ) , feet per 100 
H=horizontal distance of row down slope from guide 
(upper) terrace, feet 
L=row and terrace length (in 100 ft stations). 
Find G = grade of row EF (feet per 100) 
Let V =vertical interval between A and E. 
Then V =HS,/100 and H= AE=BF 
Assum¢ elevation of point A= 100.0 
Then elevation of point E=100—(HS,;/100) 
Then elevation of point B= 100—gL 
Then elevation of point F=elevation of point B 
— (HS2/100) 
=100—gL—(HS2/100) 
Difference in elevation between E and F=100— (HS,/100) 
—100+ gL + (HS2/100) =gL+H (S2—S;)/100 
G = grade of row EF=g+H (S2—S,)/100L 
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In this case all values of S,—S, and of G are positive, 
and the greater the distance H, the greater will be the grade 
of the row. 

Example: Assume g=0.4 ft per 100 

$;=2 percent 

S2=4 percent 

H=200 ft 

L=5 stations of 100 ft 
200 (4—2) __ 


Then G=0.4 +5035 4 08 =1.2 percent 


Note that G increases directly with H, and with the dif- 
ference in field slope, but inversely with L. 

Case II (Fig. 3). Simulated terraces drain from flatter to 
steeper slope (as in Case 1), but rows are upslope from the 
guide (upper) terrace. 
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In this case, G (the grade of row EF) = g+H { ($i—Sz) 
/100L}. As H increases, the row grade lessens until it be- 
comes zero, and then turns negative, showing row grade 
reversal. Let Ho=horizontal distance from guide terrace to 
point where row grade becomes zero. Then Ho=100gL/ 
(S.—S,). If rows are carried beyond this point, an outlet 
at the left must be provided to take care of the row drainage. 
Evidently this would be impractical. 

Example: Using same factors as in the preceding example, 

Ho=100 X 0.4 X 5/(4—2) =100 ft 
If H=200 ft, G=0.4+ 200 (2—4)/(100 X 5) =0.4—0.8 
=— 0.4 percent 

Case III (Fig. 4). Simulated terraces drain from steeper 
to flatter slopes, but rows are down slope from the guide 
(lower) terrace (as in Case I). 
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In this case, G (the grade of sow EF) = g+H (S2—S1)/ 
100 L. As in Case II, this leads to negative values of G as H 
increases beyond the point where the grade becomes zero, or 
Ho. Ho=100gL/(S:—S2z) and if the same values are in- 
serted as in the previous example, the distance of the row 
having zero slope will likewise by 100 ft from the guide ter- 
race. An outlet must be provided at the left for any parallel 
rows beyond this point. In the case of crops which can stand 
zero of near zero row grades, the rows can be extended to 
Ho and beyond, provided an outlet is supplied. The rows can 
then be run down slope until the maximum permissible 
grade is reached. 
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Case IV (Fig. 5). Simulated terraces drain from the 
steeper to flatter slope (as in Case III) and rows are upslope 
from the guide (lower) terrace (as in Case II). 
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In this case, G (grade of row EF)=g+H (S,:—S:2)/ 
100 L. $,;—Sz2 and G are positive in all cases. 

In general, G increases directly with H and with the 
difference in slopes, but inversely with L, the distance in 
which the slope change takes place. 

Shape of Field 

Case I. Care should be taken not to make H too large. 
In Case I, H=100 L (G—g)/(S2—S;) which is always 
positive. Until experience shows otherwise, it will be best to 
limit the value of G to 2.5 percent; less on highly erodible 
soils. A commonly used value of g is 0.4. Substituting this 
value H=210 L/(S2—S,) for Case I. The following table 
shows values for this equation: 


TABLE 1. Values for H for G=2.5, g=0.4 
Values of L 
$,—8, L=1 L=73 L=5 
1 210 630 1,050 
2 105 315 525 
3 70 210 350 
4 53 158 262 
5 42 126 210 


These figures indicate the decided effect of increasing the 
slope length and of decreasing the length of row in cutting 
down the number of rows which may be run parallel to and 
down slope from the guide terrace. The best results will 
come from the wider fields with shorter slopes, slope dif- 
ference remaining constant. 

Case II. In this case, Ho=100 gL/(S2—S;) which is the 
point where row grades become zero and beyond which they 
will reverse. Table 2 gives values of Ho when G=2.5 and 
g=0.4. Then H)p=40 L/(S2—S1). 


TABLE 2. Values of Ho for G=2.5, g=0.4 
Values of L 

5:3; L=1 L=3 L=5 
1 40 120 200 
2 20 60 100 
3 13 40 67 
4 10 30 50 
$ 8 24 40 


By combining Tables 1 and 2, we can illustrate the maxi- 
mum total distances between Ho and the row down slope 
having the maximum permissible grade (Table 3). 


TABLE 3. Combined Distances Up and Down Slope from Guide 
Terrace, Cases I and II 
G=2.5 g-—0.4 
Values of L 
5,—S: L=1 L=3 L=5 
1 250 750 1,250 
2 125 375 625 
s 83 250 417 
4 63 188 312 
5 50 150 250 


(Continued on page 318) 
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AGRICULTURAL ENGINEERING for May 1954 


(Continued from the March and April issues) 


Italy, with an arable area of 36,000,000 acres, was served 
in 1951 with a total of 12 manufacturers of wheel tractors 
producing a total of 22 models. These manufacturers fall 
into two main categories, viz., the government owned IRI 
Group, which includes Ansaldo, Motomeccanica, and OTO; 
and the independent group, which includes all others. 

The largest producers in 1949 and 1950 were Fiat, who 
produced 974 in 1949 and 1,287 in 1950; and Landini, who 
produced 450 in 1949 and 506 tractors in 1950. A small 
number of track-type tractors are manufactured in sizes from 
25 to 130 hp. As of January 1, 1951, there was one tractor 
for each 573 acres of arable load, but as a result of increased 
domestic production and heavy imports, largely from West- 
ern Germany, tractor density has since been greatly increased. 

The FIAT Automobile Works, organized in 1899 as the 
Fabrica-Italiana Automobile Torino with 50 workmen, has 
grown until today it comprises a total of 15 production 
plants spread over 6000 acres of land and- employing a total 
of 65,000 people. Many of its latest and best machine tools 
are of American manufacture provided by Marshall Plan 
funds. Other than automobiles, trucks, and wheel and 
track-type tractors, it produces such varied items as house- 


The author — WaYNE H. WorTHINGTON — is director of engi- 
neering research, John Deere Waterloo Tracter Works of Deere 
Manufacturing Co. 


Fig. 35 Motomeccanica farm tractor 
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hold refrigerators, complete petroleum refinery installations, 
steam and diesel electric generating plants, aircraft engines, 
marine propulsion and auxiliary engines, locomotives, and 
railway cars. In addition it provides its raw and semifinished 
materials from its own blast furnaces, steel mills, foundries, 


and forge shops. 


At present two models of diesel-powered wheel tractors 
are in production, the smaller of which is shown in Fig. 34. 
Brief specifications are as follows: 


Model 25R 
Maximum horsepower (advertised ) 

Engine ~- 

Belt 24.0 
Number of cylinders 4 
Bore and stroke, in 3.22 x 3.54 
Rated engine speed, rpm 2000 
Piston speed, fpm 1180 
Compression ratio 20:1 
Operating weight, Ib 3505 
Weight per belt horsepower, Ib 146 


Wheelbase, in 


Tires 

Front 

Rear 
Transmission gearing 


Travel speeds, mph 
Forward 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 
Reverse 
First 
Second 
Tread range, in 
Front wheel 
Rear wheels 
Power shaft 
Size 
Speed, rpm 


35/40R 


37.0 
35.0 

4 

3.94 x 4.72 

1500 
1180 
16.1 
5460 
156 


58% low clearance 
60% high clearance 
70% general purpose 


5.50 x 16 
10-28 
Spur 

Sliding gear 


50.8 to 64.7 
48.8 to 67.2 


6.00 x 19 
11-36 & 12-28 
Eelical 
Constant mesh 


2-28 11-36 
1.30 1.48 
ZA 2.36 
2.98 3.42 
3.60 4.10 
5.78 6.57 
8.20 9.32 
1.74 1.93 
4.72 41 
$3.5 to 72.5 
47.2 to 78.8 


1%, 6 spline 
550 


Twenty-four-volt electric starting is regularly provided 
for both models. Three-point implement attaching linkage, 
with hydraulic lift, is available as optional equipment. This 


Fig. 36 OTO Model 25 tractor 
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system does not include any automatic means of controlling 
draft or working depth. The inconsistencies in available 
travel speeds indicates that little attention was given toward 
providing speeds for both tractors best suited for general 
field conditions. 

Optionally available for the Model 25 series are spark 
ignition engines suited for operation on either gasoline or 
distillate. These engines have a bore and stroke of 3.35 x 3.94 
in, respectively, and deliver maximum power at 1750 rpm. 

MOTOMECCANICA, of Milan, manufactures wheel 
tractors in three models, two of which are equipped with 
diesel four-cycle engines. The smaller diesel tractor is 
equipped with the English-built Perkins Model P3TA diesel 
engine. The largest of these is shown in Fig. 35. Brief 
specifications are as follows: 


Model MR75 RP3 
Fuel Gas-dist Diesel Diesel 
Rated horsepower 20 24 45/50 
No. of cylinders 4 4 
Bore and stroke, in 2.95 x 4.01 4.25 x 4.72 
Engine speed, rpm 1800 1600 
Travel speeds, mph 
Forward 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 
Reverse 
First 
Second 
Wheel treads, in 


R108 


2.34 
3.23 
4.73 
6.69 
9.20 
13.38 


Front—min 
max 
Rear—min. 
max 
Tires 
Front 
Rear 


Weight, lb 


48 48 
55.1 pp 
48 48 
55.1 35.1 


4.00 x 19 
10-28 
2640 


4.00 x 19 
10-28 
2720 


Name 


52.8 
60.6 


56.6 
66.2 


6.00 x 20 
12-38 


5940 


Fig. 37 Orsi Model Artiglio tractor 


A 24-v starting motor is used on the largest tractor, with 
12-v motors on the two smaller models. A rear power shaft 
and a hydraulic lift, without automatic draft and depth con- 
trol, are optionally available. The belt pulley is at the rear 
and no three-point implement attaching linkage is available. 

Incomplete information is available from three Italian 
manufacturers of wheel tractors equipped with single- 
cylinder, two-cycle engines. Of these, the air-cooled OTO 
is the full diesel type with a compression ratio of 18:1, while 
the other two are of the low-compression hot-bulb type, are 
as follows: 


Tractor Name 
OTO 
Orsi 
Landini 


Manufacturer 
Societa Meccanica della Melara, La Spezia 
Pietro Orsi & Figlio, Tortona 
Giovann: Landini & Figlio, Sede Sociale, Fabrica 
Reggio, Emilia 
These tractors are shown in Figs. 36, 37, and 38, respec- 
tively. Brief specifications are as follows: 


ORSI LANDINI 


Model 

Maximum belt horsepower, rated 
Bore and stroke, cu in 
Displacement, cu in 

Engine speed, rpm 

Starter 


Scavenging 
Travel speeds, mph 
Forward 
First 
Second 
Third 
Fourth 
Fifth 
Sixth 
Reverse 
First 
Second 


Power shaft 
Size, in 
Speed, rpm 
Tires 
Front 
Rear 


Operating weight, lb 


SA2a5.51 
113.2 
1400 


12-v electric 


inertia 
Crankcase 


5.50 x 16 
10-28 & 
11-24 


3300 


Artiglio 
35 

7.88 x 9.06 
442 
750 


Crankcase 


SIA w= 
SION ~oOO 
00 Ve oa ON 


lS 


1%, 6 spline 
560 


6.00 x 20 
11.25 x 24 


3740 


Argo 
55 


9.25 x 10.23 


16.50 x 20 
13-26 & 
12.75 x 28 


7480 


1. 25 


6.00 x 16 
10-25 


3520 


1 45 


6.50 x 20 
12-38 


6820 
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Fig. 38. Landini Model L25 tractor 


Since there are no means for attaching front-mounted 
implements to the OTO tricycle tractor, the objective of this 
design is obscure. Although Italian tractor manufacturers 
evidenced every willingness to cooperate in supplying re- 
quested data, that which was made available was so limited 
it was impossible to analyze the design objectives or evalu- 
ate performance. In any event Italian tractors as now manu- 
factured lack much of the versatility which is so necessary to 
adequately power today’s varied power-farming implements. 
At this time, an official tractor testing institute is being set 
up in Italy, and it is expected that the test procedures and 
methods of reporting information will generally follow that 
of the Nebraska Testing Board. 

The single Italian effort to provide a general-purpose 
tractor for the small farmer is the recently announced 
CELENE tractor built by the Off. Mec. Ing. A. Feraboli of 
Cremona. This small four-wheel, open-frame tractor is of 
the “implement-carrier’” type. It is powered with a rear- 
mounted, single-cylinder, air-cooled gasoline or diesel en- 
gine developing a maximum of 11 bhp. The frame consists 
of rear channel side members bolted to forward tubular 
members. These latter follow somewhat the design of the 
American-built Allis-Chalmers Model G tractor. The wheel- 
base may be lengthened or shortened as required, and the 
wheel tread is adjustable from 50 to 80 in. Implements such 
as grain drills, wagon boxes, mower cutter bars, and culti- 
vators are all carried amidship. Four forward speeds permit 
travelling from 1 to 10 mph. Unfortunately its manufac- 
turer has not replied to requests for information regarding 
its operation or the extent of its usefulness. 

Next to Switzerland, Sweden until 1953, had the highest 
concentration of tractors on the continent of Europe. How- 
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ever, the extent of mechanization is greater than might be 
indicated by statistics alone, since Swedish farms are gener- 
ally large and their agriculture is particularly suited to 
mechanized operations. Sweden is the only country in 
Europe that is self-supporting in agricultural production, 
although only 10 percent of her area is arable and not more 
than 25 percent of the population is engaged in agriculture. 
As of June 1, 1953, tractors in Sweden total 90,000 and 
there are 11,000 combines in use. Sweden's one tractor 
builder, the firm of AB Bolinder-Munktell, was created 
several years ago by the merger of Sweden's two long- 
established diesel and semidiesel engine builders—Bolinder 
of Stockholm and Munktell of Eskilstuna. More recently this 
merged operation was taken into the Volvo group, which is 
the sole automotive producer — cars, trucks, and tractors — 
in Sweden. 

Both predecessor companies have pioneered in the devel- 
opment of “‘hot-head”’ solid-injection compression-ignition 
two-cycle engines, built prior to the invention of the diesel 
engine. Munktell was a well-established manufacturer of 
threshers of the conventional European raspbar cylinder type 
and other heavy farm implements. As a result of the de- 
pendable performance and long life of their product, they 
had expanded into world markets. Their experience with 
wheel tractors dates from 1913 when the tractor shown in 
Fig. 39 was built. Odd as it appears today, it did not differ 
significantly from its American contemporaries, except that 
it was capable of burning almost any dirt-free liquid fuel 
that could be poured into it, including crude oil. Up until 
a year ago, all of the tractors built by Bolinder-Munktell 
were of the two-cycle hot-bulb type. The specific variable- 
load fuel consumption of the Bolinder-Munktell tractor of- 
ficially reported from Ultuna is shown in Fig. 40. 

In 1952 production was started on two entirely new 
tractors powered respectively with three and four-cylinder 
diesel engizies. A single basic cylinder is used with a bore 
of 41% in, a stroke of 54% in, and a compression ratio of 16.5 
to 1. Governed speed is 1500 to 1800 rpm. The hemi- 
spherical combustion chamber is formed in the head, and 
great attention is paid to obtaining the high swirl necessary 
for clean combustion and high air utilization. These tractors 
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Fig. 40 Official variable-load governed-speed performance of 
Bolinder-Munktell Semidiesel tractor 
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Fig. 41 Front view of Bolinder-Munktell Model BM-10 tractor 


are sold under the names Bolinder-Munktell and Volvo, 
differing only in color scheme. 

Because of their long experience in building farm ma- 
chinery, the general construction of their tractors reflects the 
engineering objectives of best American contemporary stand- 
ard tread designs: i.¢., ruggedness and long life, conveni- 
ence, good weight distribution, operator comfort, vision, etc. 
A front view of their smallest tractor is shown in Fig. 41 
and the excellent visibility from the driver's seat in Fig. 42. 
Heavy swinging drawbar and three-point implement attach- 
ment linkage are both provided. Row widths in Sweden are 
such that drop axles can be used to provide adequate crop 
clearance under the rear-axle housings, and adjustable front 
and rear-wheel treads are provided. Unfortunately, full spe- 
cifications have not been made available. 

In no European country is the national economy so de- 
pendent upon the production of its land as in Western 
Germany. As the largest segment of the German machine- 
building industry, the manufacture of farm machinery serves 
the dual purpose of mechanizing agriculture for increased 


food production and bringing in foreign exchange necessary 
for the purchase of foodstuffs and raw materials abroad. The 
number and sizes of West German farms and the number of 


TABLE 6. 
OF FARM TRACTORS — 1952* 


Percent Percent 
of total of total 
acreage farms 


4.9 
3.4 


No. of 


Size of farms farms 


Acreage 
1,649,176 
4,509,990 1 
7,101,554 ai: 
8,818,043 26. 
8 371,253 24. 
2,053,056 6. 
1,413,581 4.2 


33,656,643 100.0 


Less than 5 acres 
5 to 12.5 acres 
12.5 to 25.0 acres 
25 to 5O acres 

50 to 125 acres 
125 to 250 acres 
250 acres and over 


Total 


1,125,676 59.0 


21.0 
43.3 
a9 
0.8 


1 400,308 
2 254,466 
1 112,086 
7 15,701 


1,908,237 100.0 


* From data supplied by the Institute for Tractor Research, Braunschweig-Volkenrode, and the Associa- 


tion of Tractor and Farm Machinery Manufacturers, Munich. 
*Tractor density = number of tractors per 100 farms 


tractors on farms are shown in Table 6. Of particular note 
is the fact that 80 percent of all farms, totalling 39.4 percent 
of all farm land, are smaller than 25 acres. Animal power is 
scarce with only 1,360,000 horses for a total of 1,908,237 
farms. 

The problem of quickly converting the farms of Western 
Germany from animal to mechanical power is as complex as 
it is difficult. It involves changing the deep-seated work 
habits and the traditional way of life of a timeless peasantry. 
Not only horses, but largely the labor of men, women, chil- 
dren, and cows now tilling the fields of the so-called “fam- 
ily’’ farms, must be replaced. New implements are required, 
which involves distressing changes from long-established 
practices of tilling, planting, cultivating, and harvesting. 


WEST GERMAN REPUBLIC NUMBER AND SIZES OF FARMS AND NUMBER 


Fig. 42 View from seat showing excellent visibility of Bolinder- 
Munktell Model BM-10 tractor 


In contrast with the unprecedented recovery of West 
German industry made possible through the help of the 
Marshall Plan and the business boom accompanying the 
armies of occupation, little progress has been made toward 
increasing the production of the family farms of Western 
Germany or improving the lot of these small farmers. This 
is because little of the power-farming equipment received 
from abroad has been suited to the needs of the small farms. 
Much of the agricultural research sponsored by the govern- 
ment is primarily directed toward improving the production 
of small farms by promoting complete mechanization. 

Tractor production in the German Republic has increased 
from approximately 7,600 units in 1948 (1)* to 87,305 in 
1952 (5). A breakdown of these into sizes and domestic 
and export deliveries is shown in Table 7. 

The domestic need for small 
tractors is clearly emphasized 
by the relatively small per- 
centage of such tractors sold 
abroad. A further evidence of 
the attention being given to 
the mechanization of “family” 
farms is the development of 
small tractors known as “im- 
plement carriers." These are 
discussed in detail later. 

One factor greatly affecting 
the design of German trac- 
tor engines is the quality of 
1952 TRACTOR PRODUCTION WEST GERMAN 


REPUBLIC 


Export 
shipments 


335 
2,994 
3,719 
8,975 
6,860 

22,883 


Total 
tractors 
on farms 


Percent 
of total 
tractors 


Tractor 
density? 


13,508 
35,627 
83,719 
75,994 
24,399 


5.8 


15.3 
35.8 
32.6 
10.5 


1.2 


8.9 
32.9 
67.8 

155.4 

233,247 


100.0 12.2avg. 


TABLE 7. 


Domestic 
sales 


10,265 
22,325 
19,265 
11,294 

Lat> 


64,422 


Percent 
exported 


32 
11.8 
16.2 
44.4 
84.3 
26.2 


Engine power 
12 hp and less 
13 to 18 hp 
18 to 25 hp 
25 to 35 hp 
Over 35 hp 

Total 


Total 
10,600 
25,319 
22,984 
20,269 

8,133 
87,305 


the fuel available. Since the end of World War II, liquid 
fuels have been variable in quality and with a sulfur content 
at times in excess of 2 percent. Since no petroleum is pro- 
duced in Western Germany, great impetus has been given to 


*Numbers in parentheses refer to the appended references. 


1) SR ST oe i Bees it tna se ou ee +) s Si ia i es aan u oe ae oo, en. ae pate te “ 
. See. Kae St ee aa) a 1 Dp 7 Ree ete nee . os ar a po eto a 
ac es ee ‘ Ce ek ase af te s ae at 
| ee AY area Oy Cee ed bot. ees" + eeaiaee a eae a ¥ Be a. age ee ae: 
Told eos 2°: ae a meee! nae eo ty ee s ee ee bf cd ae 
SE ie ek ig ct ee Ek! A Bee hos 7 aeepe es) iat ye ae ae ee eat ES a 
Pe oa OE SO 8, eS er ee ae, es a Ce ae eae een mee 
it ane 2 y ‘ Snyit et es BS SS a 3 Se Brae ict” eee pitas ee a ee Te er wc ee ee a NOC RRL mee 
“i. eee 
SNS sia ‘ >_> 
pa ae te 
ager i 
abe cena Sag) ae 
Moar eee + 5 
sie eee em ! ur 
ih coe eee ae es 
SY epee : A ILTU ENGIN for M 9 ae 
gee 8 ie 314 GRICULTURAL ENGINEERING for May 1954 a 
> eee J 1 be 
Pps = Comes ae 
Saale eer 2 | 3) 
ay. oe ees — 
Tit se ae ae 
he neeeenesiidiameiiaiaiatiiiil a iz 
cee + ee agi . | ‘ “ye ; a e 
es = poe. | ‘ pt, .* — ‘ gy ie 
a.) ie = +, a ae . 
a ge es S ’ F Pde “ — + on . i's t ; as 
Fa lp saat ; 1% sot a oS eee A ee eee rae 
he ae i 5 tet 2. ee tS 3 ee fey 
Wey fears - =~ F 4 — r y > - ae — i A ages ae 
Wane. a ; : ¢ 2 J ah wy Ws :. © at r, —s iz Oe Oe. - a |) ae 
Vii ee Sore : | ae wa 3 Se A Peky * ‘i. 3" 4 : - ai, Cae ae 
LT ALE "si 7 al  . , . “3 ain ee * ti >< ae ae tiv} 4. ee aa 
a iee ae Ry i) oa ar “Pade” & 5 Se Se i : 
pen aor = a * & 6g . $ ; ae eee 1%) a? FS ee *, is az 
gee S. “\e y- SP. +6 Oh on Re he : 
7 ids Oo staan 4 oh Jae “ef. da pe eee Bide! «  M  —-, * mie ess %. | ae 
ES ae joann f Be cs > g eee a } “¢ + a 8 “4 ane aE iy Py + . ad We 
Fae ee rf. Leh? Je a . Se = 7 we? cate 2 ~~ , i 5 Be . ch 
ey to | os hi GAs recel . ae eee ey & \ a a nY) af gt [ S\ “ae > oe P: is a 
: ee eae : i a a 7 a 2 ~ 4 1, a . : ; o7 % 
descaeh Le ee Y “ ee 4K a or FC oe ¥ r ewe 7 ; ae pe aes 
ee |e ich F, i 44 ~ ii 1 "eh, ee ha ~ : sit g Mad Be 
Ber eek me g . ‘ ea ; "y , ae x 5104 ae 
ea TR y 3 Pa ‘ aly. i ea a >, Senge Ses a ey Ba 
Bie teat i‘ J ' mid) i re _ 4 aCe ape # M = 4 gt ite Aes 
on aaa eat : s . k =} * ii : iors a ee : ( pe ; i i, Ma t j Lats 
cca Set DIRS ry.) BS » | i pee e ele. nnn oy 
+ foliage Eee Se Kh rar Gee. Sete ieee ae 
jcc gene oe . a + " Pal ae Dies a es aga Ea 4 ee 
ae RES a ase 2, : ae, eee ies 
ii ae “S45 ‘3. ' eR # < “peas ae wt es on sags 
RS ea ag oe - " a ip ge if pe hee ao Ber 
BE ere, ye: f aa | hoN we oe Pee 
Stee ee +“ ; a ‘ _ ‘ aaa ee et ie 
eb eee + CS ~ ee x) ae a Shade 
ay ok a el ¥ S /ay - at 
Re Ie 2 a y ta - * Shs 4 ae ; Ea shad 
bee a eee 7 7 y = * mo» i. 
SS ceria] ee sy ; ann ee : a vik Be 
pike ae a — =. — a a eee a 4 ee rane 
Gr aie a an .~ es i { Pes es ei 
ton ae — @3435=88»©=£<¢ le <3 ote Pate 
NER a OE —™—_"BE ig ate 
eee ie —_— — Se is 
ts ee oe fn we r , ———— : 
Re ee - , 2 tel ti eee ee PIA ns Bs a ee. eae 
Seay sei 
gO i ate 
Fic PURSE 9 me ys 
7 Veen: Be 
eae : 
“eee : CAs 
ae Wee = E 
Fee ae ab 
es on = 
a ae US 
ie Mae eee 
Ring eae Ae 
te Pies  Y 
oe ce ea : el 
MA re ‘ Ghee: 
cue wee , ef 
; Bees ee mere” 
ewe Be 
: Bot a3 Shes ae 
SP aey aie 
ees a 
geen ae saat 
os ate ae 
“lan ees a 
Gives wee | ac 
ee A - x 
fe eae ; 
i, te 
Pe uate ° 
eter 
MR ee i " 
oF gata Sa 
Sheets r ag) 
Tay Breage ek 
el toe. ae 
tat eacueet ‘ ars 
Mae oe 
51S aa a 
ea koe = j = 
FEL TRS: bas 
ue Nate ae? ~ 
2S Poe 
os gale os hae 
oe OE hen aes 
LL vaeanurct ee ans 
=] NP ee se eo 
Ree a be x 
eee an ee a 
Skce OE san 
ee ie ae = 
WOT, kee ie 
Aes Pen Soe 4 
Cia Oe as 
Seagate aa 
igi gee es 
oi ae A Ny a a 
om _ ae 
ee a cy hoe 
as PO ag) 2 pe 
eo a 
be ees aa 
os cea ou 
pate teess ay 
fin re ay. 
ey SO Bhi. 
Pehee ¢ ieee ee 
I eS fe 
cat. aed 
efi |e m7 BF ss 
: Ela: a ee: y ae 
c Saas: : bons ane 
rae ae ot ae 
(55 emp 5 a0 
he ON : ts 
ce eae 
rie gaan e ey 
td ae emeaes pe 2) 
op Oe a bo 
Set te fof 
Eh lee ne 
as Lae: : 
Patient are a 
LP tome ver 
ee oe 
bbe 4 1a 
saa ee sa 
cae aa sens ; oe es MetAG i oy) ee ee ee oS eee eal nS See lt | Be a il Ne MRE SMe inte ek ea Cala ae aan ue re e icy Si ors oc ae mee 
ea ere eee en ge BS ge egies ot ae ee) Ge re nk geo ee a eae: 
1 Sey a sa A Ne egos Set, um arg od ; eae ie ty ANAS eae shen 2 ES Bere eee 
Saige a Se ances t 7" an) 1) Veep ese sire eine | ae ts eect eae ; ARS See Nee Ci ep ae 
Bas. ee aide. Se ae ee a E fe Oa ae a ee ee pie, ted pee Te . Lee teh S re Jae Es ay o 
ech eae Se nice Ae ea Og choi. OM Ger aarti ks 4 ic a bese 953 - =e EC St a a 
ea 7 CS ax} Soe ie ag Be eae S rs eee Ree ie eet a eae i oie ee me oo «a 
2 eu +4 = : ¥ 
Bee eC aa _ 


é eo O——-OEXTREMES OF GERMAN ENGINES 
? BE XAVERAGE OF GERMAN ENGINES 
sf JTNCTTITITI TTT 
se TNE ee 
gOS 
—e BE OR i 

Passes “*8hkeceee 
. EE S@Qtaescae 


een 
, MSRSAERE ERS ERS 


30 
PERCENT OF MAX. H.P. 


Fig. 43 German diesel tractor engines 


synthesizing motor fuel from the nation’s extensive supplies 
of peat and lignite. Although these fuels are at present not 
generally available, processes are already developed which 
could be used should conditions require it. Under these 
circumstances, it has been necessary to go to extreme lengths 
to develop ways of inhibiting cylinder and ring wear. This 
has resulted in the successful development of a number of 
air-cooled engines, which operate with cylinder-wall tem- 
peratures above the dew point of the sulfur compounds 
present and minimize cylinder wear due to chemical action. 
Other manufacturers have turned to the use of porous 
chrome-plated cylinder bores. 

Operating as a division of the Council of Agricultural 
Technology is the Marburg Tractor Testing Institute 
(Schlepper Priffeld Marburg). This government agency 
cooperates with tractor manufacturers toward improving 
tractor performance. Tractor manufacturers selling in the 
world markets are obliged to submit for test any models 
exported. The results of tests made of tractors sold only in 
the home market are made public at the discretion of the 
tractor manufacturers. The Marburg test procedure differs 
from that of Nebraska in a number of ways, viz.: 

1 Engines are removed from the tractor and perform- 
ance measured with no power losses other than those of the 
accessories regularly provided. 

2 Maximum belt and drawbar performance is corrected 
to normal temperature and barometric conditions. 

3 Tractors are tested as weighted for operation over 
German soils. Since this soil cuntains much colloidal ma- 
terial and is sensitive to damage by compaction, the rear 
tires are not loaded to capacity. 

4 Drawbar tests are conducted on a cement roadway, 
which has a higher traction coefficient than that of the 
Nebraska test track. This largely eliminates one very dis- 
turbing variable from the test procedure. However, the high 
traction coefficient and low rolling resistance of the cement 
track gives results which are not directly comparable with 
Nebraska performance. 

5 A hard clay track is available and complete tests are 
run on this track, although they are not published. The 
track is swept free from dust, so that variations in traction 
conditions are minimized. A comparison of tests on the 
Marburg and Nebraska test tracks show that the performance 
on both is equivalent. 

6 The drawbar-testing equipment gives continuous data 
as to fuel consumption, injector leak-by, drawbar pull, dis- 
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tance traveled, and slippage of the individual drivewheels. 
It was interesting to note that this tractor dynamometer was 
built on an American Dodge army truck. 

7 Data is obtained regarding longitudinal and lateral 
stability, location of the center of gravity, turning radii with 
and without steering brakes, deceleration due to full brake 
application, and other performance qualities not evaluated 
at Nebraska. 

It may be parenthetically stated here that the tractor tests 
to be initiated in Yugoslavia are expected to follow the pat- 
tern developed at Marburg with the addition of long field 
tests to determine durability and deterioration under oper- 
ating conditions. 

Specifications of German tractors officially tested at 
Marburg have been prepared from available data and are 
shown in Table 8. The variable-load specific fuel consump- 
tion of German tractor engines officially reported from 
Marburg is shown in Fig. 43. 

In Western Germany, there are no ‘full-line’ farm 
equipment manufacturers who produce both tractors and an 
integrated line of implements. The greater part of all trac- 
tors built are the product of the four largest manufacturers, 
all of whom have differing backgrounds and interests. The 
remainder are built by a large number of smaller manufac- 
turers. Some of these build engines, and tractors have been 
added to provide a greater market for their regular products. 
Others are completely assembled, using available com- 
ponents such as engines, transmissions, friction clutches, 
steering gears, radiators, wheels, etc. This condition is re- 
flected in the similar appearance of many such tractors. 

Heinrich LANZ of Mannheim was established as a two- 
man shop in 1859 to manufacture farm implements. Their 
first steam engine and thresher were built in 1879 and the 
first farm tractor in 1921. Their background is strictly agri- 
cultural. At present they manufacture ‘Bulldog’’ tractors, 
ranging in size from 17 to 55 hp. All are built with single- 
cylinder horizontal hot-head engines capable of operating on 
many grades of crude, shale, and peat oils, in addition to 
refined distillates and diesel fuels. The three smaller models 
have been officially tested at Marburg and show the lowest 
specific fuel consumption of any German tractor engines. In 
addition to tractors, this company manufactures threshers 
and attachments, straw balers, hay tools, grain binders, beet 
and potato harvesters, and graders. 

Following the pattern established earlier by Munktell in 
Sweden, Lanz has built tractors with only semidiesel engines. 
After the last world war, their designs were made available 
to all who desired them, and manufacturers in France and 
Italy started to build tractors powered with engines of this 
kind. Lanz immediately started an engineering program 
intended to provide quick starting, increase the specific 
power output, and improve running balance without sacri- 
ficing the ability to burn low-cost, high-sulfur fuels. Fig. 44 
shows a cross section of their latest type engine. The im- 
provement resulting from this effort is shown in Fig. 45. 

Specifications and performance data of the three smaller 
models are given in Table 8. The engine for the three larger 
tractors 1s in the process of being developed along the lines 
of the smaller engines now 1n production. At present, these 
three models are powered with two-cycle semidiesel engines 
having a bore and stroke of 8.90 by 10.25 in. Output is 
rated at 35, 45, and 55 bhp at 540, 630, and 750 rpm, 
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respectively. Fig.46 shows the 28-hp Lanz ‘Bulldog’ 
tractor, with wheels adjusted to the maximum 78%4-in tread. 

The most recent Lanz development is their “Alldog” 
general-purpose tractor or “implement carrier.” (Table 9 
gives brief specifications.) The rear view is shown in Fig. 47 
and a front view with a mounted mower and a winch is 
shown in Fig. 48. In order to mechanize at the lowest cost 
and avoid the replacement of animal-drawn implements now 
on farms, Lanz provides detailed instructions for mounting 
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MEAN EFFECTIVE PRESSURE LB. PER IN® 


Improvements resulting from redesign of Heinrich Lanz 
engine performance 


Fig. 45 


Fig. 46 Heinrich Lanz 28-hp “Bulldog” tractor with wheels 
adjusted to maximum tread 


TABLE 9. 
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LANZ “ALLDOG” IMPLEMENT CARRIER 


GENERAL SPECIFICATIONS 


Engine 
Manufacturer 
Type 


Power, bhp 
Speed, rpm 
Bore and stroke, in 
Piston speed, fpm 
Compression ratio 
Weight (with starter and 
generator), lb 
Travel speeds, mph 
First 
Second 
Third 
Fourth 
Fifth 
Reverse 
Power take-off 
Front and rear, in 


Optional PTO from right-hand 


front wheel synchronized 
with tractor speed 


Brakes 


Front wheels 
Tires 
Treads, in 

Rear wheels 
Tires 
Treads, in 

Starting 

Power lift 

Steering 


Belt Pulley, in 
Fuel 


Weights and dimensions 
Over-all length 
Over-all width 

Maximum 
Minimum 
Overall height (max ) 
Ground clearance 
Tractor hitch 
Implement hitch 
Turning radius, min 
Operating weight, Ib 


Ca 
my. 


Triumph-Werke, A. G. Niirnberg 


Single-cylinder, semidiesel, 
two-cycle air-cooled, reverse 
scavenged 

12 

3000 

5.33: X.3.73 

1865 

2% 


4.7 
7.5 
12.00 
2.4 


1%, 6 spline 


Individual rear wheel locked by 
hand lever 


5 50x 16 
49, 59, 65, 70, 74, 79 


7—24 on W6—24 rims 
49, 59, 65, 74, 7514, 79 


Hand with electric optional 
Hydraulic 


Front-wheel linkage, optional steer- 
ing adjustment of rear axle to 


avoid side slip on hillside 
814 diameter x 57s face 


Diesel fuel with 5 percent gaso- 
line added 


11 ft 11% in 


7h 2in 
5 ft 3% in 
5 ft 7% in 


22% in 
17% in 

8 ft 6% in 
2580 


Fig. 47 Front view of Heinrich Lanz “Alldog”’ implement carrier 
with mounted mower and winch 
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Fig. 48 Heinrich Lanz ‘‘Alldog” implement carrier 


the many makes of existing German implements to the ‘‘All- 
dog.” The front wheel oscillates with the frame around a 
pivot at the rear, so as to pass over the roughest ground. The 
spindles of the front-wheel knuckles are pivoted in inde- 
pendently adjustable swinging arms, which permits adjust- 
ing the front-wheel tread as required for varying field 
conditions, and also to allow “running over’ implements 
which are supported below the tubular-frame members. As 
soon as these underslung implements are attached, the work- 
ing tread is restored. 

The Lanz effort to develop a tractor which is capable of 
replacing animal power on the small family farms of West. 
ern Germany is comparable with the task facing American 
tractor builders in the middle 1920's. However, the job is 
being undertaken in cooperation with the nation’s leading 
implement manufacturers. Already implements are available 
for performing 48 different farm operations, including those 
pertaining to both domestic and export farming areas. How- 
ever, the problem of quickly and easily removing all of 
these implements remains difficult and has not yet been 
fully resolved. 
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(To be concluded in the June issue) 


Parallel Rows and Parallel Terraces 
(Continued from page 310) 

Case Ill. In this case, H=100 L (G—g)/(S2—S;) and 
S.—S, soon becomes negative as it did in Case II. However, 
in Case III it may be practical under some circumstances to 
provide an outlet for rows down slope from Ho, and to 
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continue the rows until the maximum permissible grade 
is reached. 

Case IV. For this case, H=100 L (G—g)/(Si—S2). 
S;—Sz2 is always positive as in Case I. An example of the 
combined effects of Case III and Case IV (using two outlets 
in Case IIT) ts given in Table 3. 


TABLE 4. Combined Distances Up and Down Slope and Guide 
Terrace, Case III and Case IV 


G=2.5 g—04 
Values of L 
Su Sa L=1 L=3 L=5 
1 460 1,380 2,300 
2 230 690 1,150 
5 153 460 767 
i 115 345 575 
5 92 376 460 


It is evident that parallel rows and parallel terraces 
are applicable to fairly wide fields with moderately long 
rows, short slopes, and with little variation in the percent of 
slope. Such fields are common in the southeastern Coastal 
Plain and are all too commonly farmed without necessary 
erosion control measures. The new method should elim- 
inate many of the objections to previously proposed meth- 
ods and should result in a decided increase in contour cul- 
tivation in this section. 


The method can be developed to include parallel strips, 
for strip cropping. Steeper fields than originally contem- 
plated — having, however, smooth topography and little 
difference in slope — could also be strip-cropped advan- 
tageously by this method. 

It is also applicable to the working out of row-drainage 
patterns on wet lands, and to row layout furrow irrigation. 


Rationalizing Analysis in Design 
(Continued from page 306) 
characterized by a swinging motion of the vine with only an 
occasional fruit being removed. 

The significance of this result may not be at once 
obvious. However, assuming most of the fruit is concen- 
trated at the lower end of the suspended vine and applying 
the expression for the simple pendulum, the solution yields 
the pendulum length. This compares very closely with the 
recorded measurements of the vines themselves. 

The foregoing examples represent a few of the problems 
encountered in work in the field of agricultural engineering. 
They have been used not only to present some of the details 
of the types of machines classed as specialty equipment but 
to illustrate and emphasize the different elements of a system 
of thinking important to deriving a workable solution. 


A Correction 


NE of the authors calls attention to a typographical 
error in the article, entitled ‘A Slide Rule for Soil 
Moisture Determinations,’ beginning on page 163 of AGRI- 
CULTURAL ENGINEERING for March, 1954. The error occurs 
in the second sentence of the second paragraph beginning 
on page 164. This sentence states that the temperature scale 
“was constructed from 67F each way...’ The correct fig- 
ure is OOF. 
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Practical Experiences with Alcohol-Water Injection 


in Trucks and Farm Tractors 
Richard Wiebe and John D. Hummell 


“Alcohol-Water Injection for High-Compression 

Tractor and Automobile Engines” (1),* additional 
results have been obtained showing the adaptability of in- 
jection to practical operation. In 1950, the Fuels and 
Lubricants Section, Office of Chief of Ordnance, undertook 
at the suggestion of the Northern Regional Research Labor- 
atory of the Bureau of Agricultural and Industrial Chemis- 
try, a truck test at Aberdeen Proving Ground, Aberdeen, 
Md., in which two trucks were operated with injection and 
one without’. 


ee the publication of the previous paper entitled 


Arrangements were also made with the department of 
agricultural engineering of the Ohio Agricultural Experi- 
ment Station under a Research and Marketing Act contract 
to supervise the operation of 50 tractors having compression 
ratios from 5.3:1 to 8:1 on farms in the Columbus, Ohio, 
area. The effectiveness of alcohol-water injection in raising 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, IIl., December, 1953, 
as a contribution of the Power and Machinery Division. It reports 
work done under three contracts with the U.S. Department of Agri- 
culture and authorized by the Research and Marketing Act of 1946. 
The contracts were supervised by the Northern Regional Research 
Laboratory of the Bureau of Agricultural and Industrial Chemistry. 

The authors — RICHARD WIEBE and JOHN D. HUMMELI — are, 
respectively, head, motor fuels evaluation division, Northern Re- 
gional Research Laboratory, U.S. Department of Agriculture, and 
agricultural engineer, Ohio Agricultural Experiment Station. 

Author's Acknowledgment: At the Northern Regional Research 
Laboratory the help of A. P. McCloud and M. M. Gilbert, and 
particularly that of J. C. Porter in assisting in the work at Colum- 
bus and Aberdeen and advising the contractors at various times, is 
herewith gratefully acknowledged. 

*Bold-faced numbers in parentheses refer to the references 
appended to this paper. 


+Work accomplished with the cooperation of the U.S. Depart- 
ment of the Army, office of chief of ordnance. The Bureau of Agri- 
cultural and Industrial Chemistry, U.S. Department of Agriculture, 
a funds available under the Research and Marketing Act 
of 1946. 


the octane number of gasolines was demonstrated both at 
Aberdeen and Columbus. 

It appeared in the extensive laboratory and field work 
that injection may not only raise the effective octane number 
of the gasoline but also may improve engine performance 
in general. Since lubrication is one of the factors affecting 
over-all engine performance, it was decided to study four 
premium-type lubricating oils with and without injection, by 
two standard test procedures. This work was undertaken by 
the Armour Research Foundation under another Research 
and Marketing Act contract with the Northern Regional 
Research Laboratory. The results of the three studies out- 
lined above will be presented in this paper. 

Aberdeen Proving Ground Test? 

The purpose of this test program was to obtain informa- 
tion on the application and effect of injecting alcohol-water 
mixtures in engines in military vehicles requiring 80 octane 
(Motor Method)§ fuel but using 68 ON (octane number ) 
fuel. It was felt, however, that the results would also have 
more general significance. 

The plan consisted of driving three 21-ton trucks of 
270-cu-in displacement at double the rated pay load (10,000 
Ib) on paved and gravel roads, as well as on cross-country 
terrain at Aberdeen Proving Ground, for 12,000 miles or 
until cngine ¢failure occurred in any one of the vehicles. 
Exhaust valves were of the standard non-rotating type. 
An average MIL-2-104B oil was used and both filter car- 
tridge and oil were changed at 5,000-mile intervals. Before 
the test the engines were disassembled for inspection, bear- 
ing and piston weights determined, and carburetors cali- 


tBased on the formerly “restricted” reports issued on Project TB 
5-0010F which have recently been “unclassified.” 


§Octane numbers are specified in two ways: Research octane 
number (ASTM D908-51) and motor octane number (ASTM D357- 
48). Generally the research number satisfies the low-speed engine 
octane requirement while the motor number does it at high speeds. 
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Fig. 1 (Left) Alcohol-water injection equipment installed on carbu- 
retor of GMC model 270 engine + Fig.2 (Above) Schematic 
drawing of alcohol-water injector 
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Fig. 3 Alcohol-water injection rate determination 


brated for equal rates of flow at a given manifold vacuum. 
After assembly and installation the trucks were driven 500 
miles for breakin. To check for differences in road-rolling 
resistance, the fully loaded truck (10,000 Ib) was towed 
with its transmission in neutral at 20 and 27 mph on 
smooth rolling terrain by using a drawbar dynamometer, 
and the drawbar pull was recorded. One truck, No. 205, 
was run with a prototype 80 ON combat grade fuel con- 
forming to specifications MIL-G-3056 but with 0.3 percent 
of sulfur, plus 35 Ib per 1,000 bbl of an oxidation inhibitor, 
and from 2.52 to 3.12 ml tetraethyl lead per gallon. The 
second truck, No. 241, used a straight-run 67-69 octane 
gasoline in combination with alcohol-water injection, while 
a third truck, No. 631, was first operated with the above 
80 ON gasoline over a distance of 2,541 miles and from 
there on with 68 ON straight-run gasoline plus injection. 
A 50:50 denatured grain alcohol-water mixture containing 
a small amount of corrosion inhibitor was used throughout 
the program. Fig. 1 shows the flange-mounted injector 
above the carburetor with schematic details shown in Fig. 2. 

The operation of this particular injector depends on the 
change in manifold and venturi vacuum with speed and 
load. When a certain vacuum is reached, usually around 5 
to 7 in Hg, this pressure (23 to 25 in Hg abs) in combina- 
tion with a calibrated spring will lift the diaphragm and 
open the mixture valve. In order to prevent injection at 
high speeds where the octane requirement is low, two 
vacuum control lines are required, one leading from the 


OCTANE REQUIREMENTS WITH MILES OF OPERATION 


Octane increase 


with injection Remarks 


On proto- 
type fuel 


Straight 
run plus 
injection 


On proto- 
type fuel 


2,541 
4,079 
5,343 
7,615 
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On straight 
run plus 
injection 


Exhaust-valve failure, new valves installed without disturbing combustion- 
chamber deposits 


Second exhaust-valve failure--ended run, 
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Fig.4 Log chart of gasoline and alcohol-water consumption for 
truck 241 


manifold, the other from the venturi. For obtaining a 
proper balance, two orifices are placed in the two vacuum 
lines. At full throttle and low speed, atmospheric pressure 
is not able to overcome the triple action of manifold, venturi 
and spring pressures. As the engine speed increases, the 
venturi vacuum increases, reducing the pressure opposing 
that of the atmosphere sufficiently to close the injection 
valve while the manifold vacuum still remains low. Proper 
vacuum-control orifices and spring combination must be 
selected for each engine to give best economy with the 
type of gasoline used. 

Before starting actual tests two trucks were placed on a 
chassis dynamometer and the injection requirements were 
determined by means of a burette, noting the knock die-out 
under various load conditions. Typical results plotted in 
Fig. 3 show (a) variation of full-throttle horsepower at 
1,000 rpm with injection rate, (4) loss of full-throttle 
horsepower as a function of injection rate, and (c) octane 
improvement vs. injection rate. Curves of loss of full- 
throttle horsepower indicate that overinjection may lead to 
an appreciable power loss. Octane improvement is prac- 


TABLE 2. SUMMARY OF ABERDEEN TEST DATA 


Truck Truck 

205 241 

Miles of operation over <- 
Paved road 3,310 
Gravel road 4,808 
Cross-country road 743 
Total miles 8,861 


Gasoline consumption in 
miles per gallon - 


Paved road 
Gravel road 


Cross-country road 


Alcohol-water mixture 
consumption - 
Paved road 
Gravel road 


Cross-country road 
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Fig.5 Change in octane requirement with miles of operation for 
truck 631 


tically linear up to 20 percent injection and from there on 
more injection is needed for the same octane gain. Since a 
minimum gain of 10 octane numbers was desired, final 
injection rate was sect at 24 percent for full-throttle opera- 
tion at 1,000 rpm. This was the point of maximum require- 
ment. Test data showed octane improvement as high as 
15 units. 


During the road tests, octane requirements with and 
without alcohol-water injection were determined by means 
of the modified CRC-E-1 procedure (Modified Uniontown 
Method) at approximately 1,700-mile intervals (Table 1). 
This procedure consists of accelerating the truck at wide 
open throttle in a gear which gives acceleration from 500 
to 2,500 rpm in 20 to 40 sec. These runs were made with 
a series of primary reference fuels (blends of isooctane 
with n-heptane) having octane numbers 242 units apart. 
The “knockin” and the ‘knockout’ points were recorded 
for each blend. A curve drawn through the “knockout” 
points gives the octane requirement vs. speed. 

The trucks were operated over a course consisting of 
(a) a bituminous concrete highway for approximately 40 
percent, (4) a Munsen gravel road for about 50 percent, 
and (c) the “Churchville cross-count.y drive’ for less 
than 10 percent of the total mileage. Exact mileages are 
given in Table 2, which summarizes the test results. Ad- 
verse weather conditions at Aberdeen necessitated prolonged 
rest periods and frequently very short runs. This is illus- 
trated in Fig. 4 which is a log chart for runs made between 
October 10 and 19, 1950, which varied in length from 60 
to 191 miles. Individual trip and cumulative over-all mile- 
age results are given for alcohol mixture and gasoline con- 
sumption. The over-all results for this series of runs 
indicate 89 mpg (miles per gallon) of mixture and 5.3 mpg 
of gasoline. From these figures the percentage of mixture to 
gasoline is calculated as 5.9 percent, but it is well to keep in 
mind that only half of it is alcohol. Considerable variation 
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in consumption occurred at various times as shown, for in- 
stance, at the 800-mile point. Final averages are given in the 
aforementioned Table 2 under ‘gasoline consumption” and 
“alcohol-water consumption” for each of the three courses. 
As was to be expected, in view of the calibration of the 
carburetors, there was no essential difference in gasoline 
consumption with and without injection, at least not within 
the experimental accuracy of the results. 

In Fig. 5 the octane requirement, with and without 
injection, of truck No. 631 is plotted against milcage. As 
will be recalled, this truck was operated on gasoline alone 
for the first 2,541 miles and then with injection for the 
remainder of the test (Table 1). The difference between 
the curves equals the octane improvement with injection. 
There was an initial increase of 8 octane numbers in the 


TABLE 3. SPECIFICATIONS OF THE ENGINES USED TO OBTAIN THE FIELD-TEST DATA 


Tractor make 

No. of cylinders 
Bore, in 

Stroke, in 
Displacement, cu in 
Rated speed, rp= 


Rated bp at standard 
compression ratio 


Campression ratio and 
no. used for tests - 


Standard §.7:1 (5)# 5.6:1(9) 59:1 (3) 6.8:1 (3) 5.3:2(5) 
or 5.5:1 


Optional 6.6:1 (3) 6.5:1 (6) 6.8:1 (1) 6.8:1(5) 
Optional B.0:1 (3) 7.8:1 (5) 7:1 (1) 7.9:(2) 


Method used to obtain Combination Change Change Change 
optional ratios of pistons pistons pistons heads 
and rods 


* Numbers in parentheses indicate the number of tractors used in the test. 


octane requirement of engine No. 631 and then a drop of 3 
numbers during the injection period, indicating a possible 
beneficial action of injection on combustion-chamber de- 
posits. No general conclusion can be based on these results 
since the octane requirements both of trucks 205 and 241 
increased only 3 and 2 numbers, respectively. 

At the end of the test (second exhaust valve failure in 
truck No. 205) all three engines were disassembled and 
carefully inspected. All inlet valves were in excellent con- 
dition at the end of the test except for slight deposits on 
tulips on inlet valves of truck No. 205 operated on pro- 
totype gasoline. Exhaust valves in truck engine 205 had 
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Fig. 6 (Left) Typical piston of engine of truck 205 operated for 8861 miles on prototype gasoline without alcohol-water injection » Fig. 7 
(Center) Typical piston of engine of truck 241 operated for 8094 miles on 68 octane gasoline with alcohol-water injection * Fig. 8 (Right) 
Typical alcohol-water injector installation on a farm tractor 
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Fig.9 Injection and octane requirements of 
a tractor engine of 5.7:1 compression ratio 


deteriorated at the end of 6,326 miles to the extent that 
it became necessary to install a new set. This happened 
again after an additional 2,535 miles when the test was 
terminated. The exhaust valves of engine in truck 241 
were found to be seating satisfactorily after 8,094 miles. 
Comparison of typical pistons from the same two engines 
(Figs. 6 and 7) clearly indicate the advantage of injection 
with a straight-run fuel. Oil rings of truck engine No. 205 
(Fig. 6) were plugged to the extent of 14 percent which 
is not excessive, while in the other two trucks plugging 
amounted to only 8 to 10 percent (Fig. 7). 

There was a noticeably higher level of sludge, varnish 
and combustion chamber deposits in truck engine 205 than 
in the other two. It was interesting to note that engine 631 
had lost most of the prototype-gasoline sludge during 
operation with injection and a straight-run gasoline. Bear- 
ing-weight loss was found negligible in all three engines; 
however, cylinder wear was 73 and 75 percent less for 


TABLE 4. PROPERTIES OF FUELS AVAILABLE IN THE COLUMBUS, OHIO, AREA 


Approx. distillation (deg F) 


Reid vapor 
10 percent 50 percent 


pressure 


Approximate 
ON level 


Fuel type 


Distillate 0.0 20 
Tractor fuel 8.0 4o 
Straight run 8.0 60 


Regular-grade 


commercial Seasonal 88« 


Premium-grade 


commercial Seasonal 928 


Research octane number: In the low octane range the difference between Motor 
and Research ratings for most commercial fuels is zero or nearly so. 


truck engines 241 and 631, respectively, than for No. 205 
using gasoline alone. 

The conclusions drawn from this test are that it is 
feasible and advantageous to use alcohol-water injection 
when it is necessary or economical to operate an engine on 
a gasoline of octane number lower by 10-12 units than that 
normally required by the engine. Operation with injection 
results in suppressed knock, cleaner engines, and less cylin- 
der wear. No saving of fuel was realized since all carbure- 
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Fig. 10 Injection and octane requirements 
of a 7.8:1 compression ratio tractor engine 
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Fig. 11 Injection and octane requirements of 
a tractor engine of 6.8:1 compression ratio 


tors were set at equal flow rates. If advantage could be 
taken of the heating value of alcohol by proper adjustment 
of air-fuel ratios, some economy should result. 


Ohio Agricultural Experiment Station Test** 

During 1951 and 1952 the department of agricultural 
engineering of the Ohio Agricultural Experiment Station, 
under contract with the Northern Regional Research Lab- 
oratory, Bureau of Agricultural and Industrial Chemistry, 
U. S. Department of Agriculture, supervised the operation 
of 50 tractors on farms in the Columbus, Ohio area, in 


**The work was carried out under the general direction of 
G. W. McCuen, chief, agricultural engineering department, Ohio 
Agricultural Experiment Station, and the direct supervision of John 
D. Hummell. The data are taken from Mr. Hummell’s final report. 


TABLE 5 SUMMARY OF THE FUEL CONSUMPTION AND HOURS OF OPERATION OF THE 
TRACTORS USING ALCOHOL-WATER INJECTIOF 


Alcohol- 
Comp. Gasoline, water 
ratio gal gal 


Gallon Type 
gasoline Injection of 
per hour work 


Hours 
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TABLE 6. SUMMARY OF THE FIELD-TEST DATA ACCORDING TO THE VARIOUS 


TRACTOR MAKES AND COMPRESSION RATIOS 


Alcohol- 
water , 


Gasoline, 
gal per 
br 


Injec- 


Gasoline, 
tion, 
t 


gal 


No. of 


tractors CP: otal 


Hours 


iad adled 


* 
WHwy 
a el 


1,285 1.65 


* This number includes one tractor of 4.7:1 compression ratio. 


order to translate previous (1) laboratory data obtained 
at the Laboratory into practice. Under the provisions of the 
contract each cooperating farmer was furnished a calibrated 
injector, a drum of a specially deratured 50:50 alcohol- 
water mixture, an hour meter, in some instances high-com- 
pression pistons or cylinder heads, and instructed in the 
plan and purpose of the work. In turn, he was required to 
maintain records of gasoline and alcohol-water consumption, 
hours of operation, types of operation, and, in general, to 
give his impressions regarding operation of tractors with 
injection. Table 3 gives the specifications of the tractors 
used in the test. 


The type of injector used is shown schematically in Fig. 


TABLE 8, FUEL CONSUMPTION, HOURS OF OPERATION AND ANALYSES OF THE 
COMBUSTION-CHAMBER DEPOSITS FOR THE INSPECTED ENGINES 


Tractor 
owner 


Tractor 
make and 
model 


Campression 
ratio 


Hours of 
operation 


Gallons of 
gasoline 


Gallons of 
alcohol-water 
used 6 26.5 35-4 


Grade of 


gasoline White Pres. Reg. Reg. 


Combustion-Chamber Deposits 
15.00 32.2 66.37 96.25 
45.76 50.14 


Dry weight, @ 57.35 


Pb, $ 54.6 28.79 56.12 


c,% 9493 36.15 7433 18.42 


H, $ 1.00 2.91 0.73 1.68 1.61 


22.11 


s,¢% 1.90 2.77 2.29 2.91 1.34 
Si, m 0.10 0.0L 0.15 0.12 


Fe, % lbh = 2431 (0.93 0.72 


SUMMARY OF THE FIELD-TEST DATA ACCORDING TO THE COMPRESSION 
RATIOS OF THE ENGINES - ALL MAKES OF TRACTORS 


Alcohol- 
No. of Camp. Gasoline, water, 
tractors ratio gal gal 


Gasoline, 


Injec- type 
gal per of 
br 


Hours tion, 


work 


lo 7.8-8.0:1 4,302 67.0 3,126 General 
7.8-8.0:1 
7.8-8.0:1 


6.5-6.8:1 


5,754 319.8 


386.8 


2,619 


Seedbed 


10,056 5,745 Total 
6,493 
7,464 
14,896 


8,079 


123.9 5, S47 General 


6.5-6.8:1 
6.5-6.8:1 


449.6 3,740 Seedbed 


490.5 10,071 Total 


5.3-5.9:1 135.8 6,988 General 


53-5922 7,058 4b 3, 445 Seedbed 


5.3-5.9:1 16,867 614.6 11,359 Total 


§.3-8.0:1 18,874 326.7 15,961 General 


5.3-3.0:1 20,276 =1,213.8 9,79 


Seedbed 


5.3-8.0:1 41,819 1,591.9 Total 


27,175 


. This includes one 4.7:1 compression ratio tractor. 


2 and installed in Fig. 8. Fig. 2 shows a downdraft car- 
buretor, but the principle is naturally the same for the 
updraft type. Since the speed range of tractors is quite 
narrow, the venturi control which prevents unnecessary 
injection at high speeds, may not be as important as in the 
higher speed car and truck engines; however, it was used 
in the test program and does contribute to economy. 

At the start of the program the injection requirement 
vs. manifold vacuum (load) and octane gain °'s. speed at 


full throttle for: trace knock were determined for each 


tractor make and model. Fig. 9 gives these data for a tractor 
of compression ratio 5.7:1. As shown in the upper graph, 
injection requirement breaks sharply with increase in speed. 
Tractors operate under peak injection requirement condi- 
tions relatively seldom, and then for only brief periods, so 
that the maximum injection of 25 percent fortunately is 
needed only rarely. Average injection amounted to only 4 
percent of the gasoline consumed as will be shown later. 
The maximum octane requirement of this tractor at 1,200 
rpm is approximately 66 (lower graph). With a gain of 14 
octane numbers with injection this tractor could therefore 
be operated on a 52 octane straight-run fuel. Properties of 


TABLE 9. OUTLINE OF TEST CONDITIONS 


L-4 Test © FL-2 Test @ 
Time: 36 hours Time: 
Engine speed: 3,150 rpm #25 
Engine load: 30 bhp, tl 


total operating time, 40 br 
(There should be at least two % 
sbutdowns during the 4O-hr t 
Jacket coolant temperatures - period and not more than five such 
Outlet: 200F, t2F shutdowns.) 
Inlet: 190 F, min Speed: 2,500 rpm, tas 
Oil sump temperatures - Load: 4&5 hp, *1 
SAE 30 and 50: 260 F, t2 F Jacket coolant temperature - 
SAE 10--l0W : 265 F, t2 F utlet: 95 F, 25 F 
Air-fuel ratio: 14.5 to 1, t0.5 Jet: 85 F, t2 F 
None during 36-nr 
test period 


Oil change: oil temperature: 165 F, t5 P 
Air-fuel ratio: 14.5, 20.5 
Oil change: 3 3/4 qt plus $ p* 

put in dip troughs during 

engine assembly. 


Prior to each test the engine is carefully cleaned so that any sludz 
posits formed @uring the test run will be readily apparent. 


® For the alcohol-water injection tests, an 45:15 


alcohol-water mixture was inject- 
ed et the rate of 25 


percent by volume of the total fuel consumed. 


fuels sold in the Columbus, Ohio, area are shown in Table 
4. Fig. 10 gives similar data for a tractor of compression 
ratio 7.8:1. The octane requirement of these high-com- 
pression tractors was not satisfied by any commercially 
available gasoline, but with alcohol-water injection these 
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PROPERTIES OF THE FOUR PREMIUM-TYPE LUBRICATING OILS 
USED IN THE TESTS 


A B Cc 
Additive type Barium-phosphor Phosphorus - 


sulfur 


Calcium-zinc 


Saybolt universal 


viscosity at 100 F 46 7 5595 


Neutralization number 
(ASTM Method D-974-48T) 


Precipitation number 
(ASTM Method D91-40) 


Conradson carbon 
(AST™ Method 

D 180-46 

Ash, sulfated 

(AST Method 

D 874-46r 

Naphtha insolubles 
Chloroform insolubles 


Asphalt 


Chloroform solubles 


tractors could be operated on a proper grade commercial 
gasoline. It is of interest to point out here that the alcohol 
“susceptibility” of gasolines is a function of their composi- 
tion. This was brought out in a recent paper (2) in which 
it was shown that paraffin and certain aromatic and unsat- 
urated hydrocarbons gave the greatest response to alcohol- 
water injection, while in some of the commercial gaso- 
lines tested, injection was somewhat less effective. In other 
words, a variation in octane gain with injection will be 
encountered. 

Finally, Fig. 11 gives alcohol-water injection and octane 
requirement data for a tractor having a compression ratio 
in the intermediate range, namely, 6.8:1. Here again a 
slight overinjection takes place at the lower speeds. The 
graphs certainly emphasize the importance that injectors 
must be calibrated for each make and model, since engines 
have their personalities. 

Most tractors were used in what presumably can be 
called average farm operation, though variations were con- 
siderable even here. Some ‘‘exceptional’’ cases are of interest 
since it is here where difficulties might be expected. Table 
5 summarizes operational data on a few tractors. It will be 
noted that Mr. P’s tractor received exceptionally hard 
usage. The engines of these tractors were loaded to the 
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TABLE 11. L-4 TEST RATINGS 


With 
injec- Std. 
tion 


With 
injec- 
tion 


With 
injec- Std. 
tion 


Std. 


Varnish ratings 
Average piston skirt 
Cylinder wall 
Total varnish 


Sludge ratings 


Total sludge 47.5 48.3 48.7 


Total rating 96.9 95.2 96.8 97.5 


Bearing weight 


loss, mg 91.5 476.5 101.5 364.0 98.0 


Final neutralization 
T™ Method 


8T) 


limit in plowing and disking. Probably no tractors would 
be worked more severely than these. Mr. A’s tractor was 
used only for plowing and disking and this, too, resulted 
in a high injection rate. Although this injection rate of 
11.9 percent equalled that obtained for similar type of 
work in other cases, it did not represent the ‘‘average’’ rate, 
since it did not include the lighter types of work encount- 
ered in farm work classified as “‘general” in Table 5. On 
the other hand, Mr. H seldom used the full power of his 
tractor, which was designed to pull a 3-bottom, 14-in plow, 
but was used only with a 2-bottom 14-in plow. This re- 
sulted in an injection rate of only 0.94 percent. If other 
words, a smaller tractor would have handled the loads more 
efficiently but at an increased average injection rate. 

Table 6 is a summary of the field-test data according 
to the tractor makes and their compression ratios. One 
interesting factor in the table is the higher than average 
injection rate for tractor B;. These tractors had a rated 
horsepower of 23.7 (Table 3), which is smaller than that 
of any of the others. With one small tractor on the farm 
there is a tendency to overload this machine, which was in- 
dicated by the higher than average rate of injection. Most 
of the farmers who used the high-compression engines took 
advantage of the increased power and used higher gear 
ratios for obtaining more work per unit of time. Unfor- 
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Fig. 13 FL-2 ratings of average piston skirt and total varnish for 
four premium-type lubricating oils 
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tunately there was no way of determining the amount of 
work done by these engines. 

Table 7 shows the summary of the field-test data accord- 
ing to the compression ratios. Again there is no positive 
correlation between the compression ratio and the fuel used 
per hour. The injection ratios were about the same for all 
three Compression ratio groups. 

The most significant results of the field tests are shown 
by the summation of all the data. The average injection 
ratios in percent of gasoline used were 1.72 for gencral 
work, 6.00 for seedbed preparation, and 3.80 for an average 
ycar of operation. 

After the test period was over, nine of the tractor 
engines were completely disassembled and inspected. The 
combustion chamber deposits were weighed and analyzed 
and pictures taken of the principal engine components. 
Representatives of the tractor manufacturers were asked to 
express their opinions on the engine conditions. 

Table 8 shows the analyses of the combustion-chamber 
deposits, the amount and kind of gasoline used, and the 
hours cf operation of the nine tractor engines which were 
disassembled. Probably the most interesting case is Mr. H's 
engine (Table 8) which ran a short time on regular-grade 
fuel (89 gal) but for the remainder of the time on white 
gasoline (799 gal). This engine had had 330 ur of opera- 
tion during the autumn of 1951, after which valves were 
ground and carbon cleaned. A low-cost non-detergent oil 
had been used for the cntire period with oil and filter 
change every 100 hr of operation. In this connection, a 
recent paper entitled ‘Lubricants — The Surface Savers,” 
(3) is of interest. As stated by the authors, “When a fuel 
of better cleanliness quality was used, however, wear with 
the straight mineral oil was very much reduced, and the 
detergent-inhibitor additive now had a much less signi- 
ficant effect on wear.’ As shown in the following, the 
white gasoline used by Mr. P was an extraordinarily clean 
fuel. The performance of the tractor during the heavy 
spring work was very good, according to the owner. The 
valve assembly, oil pan, and oil pump were completely free 
from sludge. The combustion-chamber deposits weighed 
only 15g. The valves were in excellent shape, and the small 
identification marks on the valve heads were still legible. 

In general, the condition of the engines was not sig- 
nificantly different from that of an engine using gasoline 
alone for a comparable period of service. There were some 
indications that the intake manifold and inlet valve stems 
and seats were cleaner than would be expected for engines 
not using alcohol-water injection, but the difference in most 
cases was slight. The combustion-chamber deposits were 
easily removable. Rings were free and the oil holes in 
pistons were open. 

In a recently published bulletin entitled “Alcohol- 
Water Injection for Farm Tractors’ (4), the practical 
aspects of injection as applied to farm tractor operation 
have been discussed in a more elementary fashion. 


Effect of Alcohol-Water Injection on Lubricating Oilstt 
As stated by Georgi (5), “the only satisfactory means 
of evaluating the performance characteristics of motor oils 
++The work was carried out at the Armour Research Foundation 


under the general direction of Wilson Green and direct supervision 
of Robert W. Olsen. 


is by actual use in engines.” Two generally accepted and 
widely used methods are L-4¢+ and FL-288 engine test pro- 
cedures. The former, designed to stimulate heavy-duty 
service, evaluates the stability characteristics such as resist 
ance to oxidation, bearing corrosion and prevention of 
engine deposits, while the latter procedure correlates rea- 
sonably well with moderate or light-duty intermittent service 
on the road (low-temperature operation) and is quite 
widely used for studying the sludge and varnish-forming 
tendencies of fuels. An outline of the test conditions: is 
given in Table 9. 

The Armour Research Foundation under contract with 
the Northern Regional Research Laboratory, ran two L-4 
and two FL-2 tests on cach of four widely used premium- 
type lubricating oils (Table 10), one run with and the 
other without alcohol-water injection. In these test pro- 
cedures varnish, sludge, or carbon are rated numerically 
from 10 (clear) to 0 (maximum accumulation) by com 
parison with standards. 

L-4 test ratings are summarized in Table 11.* Varnish 
and sludge ratings show little difference with or without 
alcohol injection; however, bearing-weight loss and neutra!- 
ization values are significantly less with injection, partic- 
ularly in two cases. Bearing weight loss with and without 
injection is shown graphically in Fig. 12. 

The outstanding results of the FL-2 tests se:m to be 
in the relative varnish accumulation on the pistons. In all 
four cils run w.th the laboritory fuel, the varnish condi- 
tions showed definite improvement with alcohol-water in- 
jection, either in piston skirt varnish or in total varnish 
deposits. The sludge conditions scemed to be slightly worse 
with injection although not detrimentally so. Results are 
shown graphically in Fig. 13. 

CONCLUSIONS 
Aberdeen Truck Tests 

Alcohol-water injection in combination with a gasoline 
of 10 octane numbers lower than the engine octane require: 
ment gave knock-free operation in two military type trucks. 

This combination of straight-run gasoline with injection 
resulted in cleaner engines (less sludge, varnish, and com- 
bustion chamber deposits) and less cylinder wear than 
when engines were operated with a prototype gasoline. 

Since carburetors were all set at the same flow rate, no 
fuel economy was realized. 


Ohio Agricultural Experiment Station Test 

Alcohol-water injection will provide an increase of 
from 8 to 10 octane numbers in the high commercial octane 
range and up to about 15 numbers in the distillate and 
kerosene range. With any given fuel which satisfies the 
octane requirement, the compression-ratio of the engine can 
be increased when using injection by about 1.5 ratios, up 
to 8:1 compression. Such an increase will raise maximum 
power from 10 to 20 percent depending on engine design. 

Present tractors and equipment appear to be sufficiently 
strong mechanically to stand the extra compression ratios. 
Twenty-five tractors with compression ratios from 6.5:1 to 
8:1 were opetated for one year without failure. 


tiCRC Designation L-4-5457, U.S. Army Ordnance Dept. Tenta- 
tive Specification AXS-155416. 
§§CRC Designation FL-2. 
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The increase in power and smoothness of operation was 
of more importance to the farmer than the savings in fuel; 
however, this will depend on general economic conditions, 
as pointed out by Barger (6). 

The only objection raised against the use of injection, 
and this was very minor, was the extra work of handling 
the mixture. 

To insure trouble-free operation with any injector, the 
alcohol-water mixture must contain a corrosion inhibitor, 
since any slight deposit formation is likely to clog the 
injector passages. It 1s not recommended that the farmer 
prepare his own mixtures. With more widespread use of 
injectors, the alcohol-water mixture should become more 
generally available commercially. 

The selection of the proper injector is important, since 
the injector must closely reproduce actual injection require- 
ment for best economy and general performance. 

Straight-run gasoline in combination with alcohol-water 
injection results in cleaner engines and consequently longer 
engine life. 


Lubricating Oil Tests 


L-4 test results showed that bearing-weight losses an ! 
final acidity were significantly less with injection. In all 
other respects differences were minor. 
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The alcohol-water mixture was injected continuously 
in the L-4 and FL-2 tests in order to accentuate any effects 
of injection on lubrication. Since under practical operation 
the rate of injection is much less, such beneficial effects as 
were formed are not likely to be observed under ordinary 
operating conditions. The tests, however, show that no 
harmful effects on lubrication are to be expected from 
injection. 
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New Coffee Scrubber and Washer 


R. U. Biasingame and Adolfo Eschenwald 


Life Fellow ASAE 


MACHINE capable of removing the lees (a sticky gel- 
atinous material) from coffee beans has recently been 
developed and successfully used at Utuado, Puerto 

Rico. Coffee berries when ripe are first run through a ma- 
chine that removes the outer covering. The real problem 
in coffee processing is the removal of the lees from the 
beans. Up to now this was done by a fermentation process 
that requires from 6 to 24 hr depending on the climate, the 
availability of ample water, and man power. 

The mechanical principle of the new machine is very 
simple and efficient. It consists of a compact structure 8 ft 
long, 16 in wide and 8.5 in deep. The machine is placed in 
front and just below the peeler. With this arrangement the 
pecling, scrubbing and washing is done in a continuous 
operation. The same operator that handles the peeling ma- 
chine takes care of the scrubbing and washing. This 
eliminates hand labor and saves time. 

A recent study conducted by the authors brought out the 
following facts: 

¢ The machine is operated with a 2-hp electric motor. 

e A model of that size scrubs and washes around 1,200 

lb of coffee per hour. 

¢ The machine uses only one-third of the water required 

by the fermentation process. 


¢ The time-and-labor-consuming fermentation process is 
eliminated. 


The authors — R. U. BLASINGAME and ADOLFO EsCHENWALD — 
are, respectively, visiting agricultural engineer, Puerto Rico Agricul- 
tural Experiment Station, and associate professor of agricultural en- 
gineering, University of Puerto Rico. 


Affiliate ASAE 


e The machine does not use an abrasive. 
e The coffee lees, a product rich in pectines, comes out 
in a pure form which could be used in industry. 
¢ The coffee washed by this machine has a better appear- 
ance than the coffee washed by the fermentation method. 
The inventor, Heriberto Hess, took the authors to the 
coffee farm of Pedro Morell where the machine has been 
used on this year’s crop. This is a 400-acre coffee planta- 
tion which has been owned and operated by the Morell 
family for the last 50 years. As a result of studies of actual 
performance of the machine, the authors believe this new 
coffee scrubber and washer is going to solve a major prob- 
lem for all coffee growers. 


This picture shows the successful coffee scrubbing and washing 
machine developed by Heriberto Hess of Puerto Rico. The electric 
motor is shown at the rear and water spigots at the top of machine 
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Development of a Portable Castor Bean Huller 
L. G. Schoenleber and W. E. Taylor 


Member ASAE 


ULLING investigations described in this paper are a 

H continuation of those made by the U.S. Department 

of Agriculture and Oklahoma Experiment Station, 

and reported by Porterfield and Oppel* in 1952. A new 

18-in huller was built which would lend itself better to 
research work. 

DESIGN OBJECTIVES 

The new huller, while retaining the fundamental hulling 

and cleaning principles embodied in the former machine, is 

designed to be more compact and lower in silhouette. Fur- 

ther design objectives not found on the older huller are: 


1 The inclusion of an integral elevator to convey the 
beans to the hulling disks at a uniform rate 


2 One engine to power all components of the machine 


3 A clutch in the power train so that the engine can be 
started free of load 


4 A readily variable fan speed to meet different cleaning 
requirements 


5 Quicker access to the hulling disks to facilitate their 
rapid change. This was especially desirable for hulling 
research work 

6 A more accurate method of adjusting the space be- 
tween the hulling disks 


7 More precise construction and machining of the 
hulling disks to eliminate disk wobble and warpage, thereby 
insuring a more uniform disk spacing at all points between 
the disks 

8 A machine with adjustments to permit a greater range 
for tests and conditions for research investigations. 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. 

The authors—L. G. SCHOENLEBER and W. E. TayLor—are, re- 
spectively, senior agricultural engineer, farm machinery section, 
agricultural engineering research branch, U.S. Department of Agri- 
culture and agricultural engineer, Oklahoma Agricultural Experi- 
ment Station. 

* AGRICULTURAL ENGINEERING, vol. 33, pp. 713-716, Novem- 
ber, 1952. 
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DESCRIPTION OF HULLER 

1 Hulling Unit. There are five major components in the 
1952 huller, the principal one being the two rubber-covered 
steel disks between which the beans are hulled. These disks 
are mounted horizontally, parallel, and axially coincident. 
Both steel disks have an outside diameter of 18 in and are 
‘46 in thick. The lower disk is bolted to an 11-in-diam flat hub 
which is welded to a 1'%-in vertical shaft. This vertical 
shaft is supported by two pillow-block bearings and a thrust 
bearing and is rotated by V belt and sheave at its lower 
end. By means of a hand wheel and screw arrangement, 
the entire assembly of sheave, shaft, bearings, hub, and 
lower disk can be raised or lowered by small increments to 
adjust the spacing between the disks. To insure having a 
plane surface on the lower disk, it was machined flat while 
bolted on the shaft and hub assembly. Mounting holes in 
the disk and hub are indexed so that the disk can be re- 
mounted after any removal in the same relative position to 
prevent wobble. 

The upper disk has an i1-in inside diameter hole with 
four equally spaced studs mounted on a 14¥)-in-diam on 
one face of the disk. These studs extend through the top 
plate of the hulling assembly and can be adjusted vertically 
by means of a threaded sleeve and lock nut arrangement. 
This feature provides for adjustment of space between 
the plates. The working surface of the upper plate is 
ground flat. 

The adjacent surfaces of the two disks are faced with 
abrasion-resistant rubber, the rubbers being bonded to the 
steel disks with rubber cement. The thickness, hardness, 
size, and shape of these rubbers were varied during the 
various tests. To eliminate the time-consuming job of re- 
cementing the rubbers each time for test purposes, a disk 
was made up for each rubber. Then to change the rubbers 
required only to remove eight nuts or screws and change 
the entire disk and rubber assemblies. A schematic design 
of the huller is shown in Fig. 1. A picture of the machine 
under test is shown in Fig. 2. 


UNMULLED BEAN ELEVATOR 


ROTATING FEED WHEEL 


i= BEAN HOPPER 
ADJUSTABLE FEED GATE 
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aim INLET 


Fig. 1 Schematic diagram of castor bean huller 
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2 Cleaner. The horizontal hulling disks are surrounded 
by a sheet-metal shrouding to collect and direct the mixture 
of hulls and beans to the cleaning chamber. This chamber 
is a vertical air duct of 3 x 20-in rectangular cross section. 
The upper end of this duct leads to the intake of an 18-in 
centrifugal fan. The lower end is open to admit air to the 
fan; thus the movement of air in the duct is upward. The 
beans and hulls slide down the bottom of the collecting 
shrouding at an angle of 35 deg from horizontal. They 
enter the upward moving column of air near the. upper end 
of the rectangular cleaning duct.. Hulls, trash, dirt, and 
some light beans are borne upward and into the fan by the 
airstream while the sound beans fall through and out of the 
vertical cleaning duct. An adjustable vent in the bottom 
of the collecting shrouding, over which the beans and hulls 
must pass, blceds air and consequently hulls into the vertical 
column of air. _Observation shows that a considerable 
amount of the hulls are. separated from the sound beans in 
the “upward moving column of air.” The hulls, trash, and 
light beans are discharged from the fan through an 8-in pipe. 


3 Hulled-Bean Elevator. The low silhouette of the 
machine was achieved mainly by use of elevators for con- 
veying the beans both into and away from the huller. The 
hulling disks are at an elevation of approximately 41 ft 
from the ground, and the beans fall approximately 31 ft 
before their exit from the cleaner. Consequently an elevator 
was necessary to raise them back up to bagging height. 
This clevator is constructed of heavy canvas and wooden 
flights spaced approximately 10 in apart. The clevator is 
14 in wide and the flights are 2 in at the maximum in depth. 
The lower end of the elevator is under the discharge end 
of the cleaning chamber to rcceive the hulled beans, and 
the upper end discharges into a bagging arrangement sim- 
ilar to that used on some combines. The elevator and bag- 
ging assembly is easily removable for transporting the 
huller. 


4 Unhulled-Bean Elevator. Due to the 414-ft elevation 
of the hulling disks, it would be inconvenient to scoop un- 
hulled beans from a truck or wagon into a hopper mounted 
over the disks. To facilitate unloading of wagons and 
trucks, a hopper was constructed near the front of the 
machine. The top of this hopper is 30 in from the ground 
and its capacity is about 3 bu. 

In the bottom of this hopper a rubber-covered roll 
rotates slowly to uniformly feed the unhulled beans into 
an elevator. This elevator is similar to that for the hulled 
beans into an elevator. The upper end of the elevator dis- 
charges into .a small hopper over the hulling disks. The 
beans feed from this hopper through an 1 1-in inside diameter 
opening in the upper disk, onto the rotating disk, and thence 
radialty outward between the rubber faces of the two disks. 


5 Power Source. An 8%-hp gasoline engine is mounted 
on the frame of the huller and belted to a longitudinal 
countershaft. A hand-operated idler of the V belt connect- 
ing the engine and countershaft serves as an engine clutch. 
V belt drives are used to transmit power from the counter- 
shaft to the hulling disks, hulled-bean elevator and centrif- 
ugal fan. A variable-ratio, V-belt transmission is connected 
between the fan and countershaft to permit rapid adjustment 
of fan speed. 
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Castor bean huller under test 


Fig. 2 


One of the objectives in the design of this huller was to 
power all components with one engine. However, for 
research on the machine it was considered advantageous 
to drive the unhulled-bean elevator with a 44-hp electric 
motor and variable-speed hydraulic transmission in order 
to have more accurate control of the rate of feeding. Fur- 
thermore, the speed of the hulling disk can be changed only 
by the throttle setting of the gasoline engine. To facilitate 
disk speed change and determination of power require- 
ments, a 5-hp electric motor with a variable-speed pulley 
unit is used to power the huller during tests. The gasoline 
engine is provided for all hulling not of a research nature. 

6 General. The huller frame and most of the compon- 
ents are of welded-steel construction. The machine is 
readily made portable by the removal of the hulled-bean 
elevator and raising of the unhulled-bean elevator to trans- 
port position. This takes only a few minutes to set up for 
hulling or disassemble for transporting. The huller is built 
in the form of a two-wheel trailer using two 6.00 x 16 
tires bearing the weight during transport. In operating 
position, two retractable supports stabilize and help support 
the rear end of the machine. Over-all weight of the machine 
is 1550 Ib. Length in transport position is 11% ft, width 
59 in, and height 75 in. 


HULLING MATERIAL AND TEST PROCEDURE 

The new huller was used to investigate the effects of 
disk speed, disk rubber thickness, effective area of disk 
rubber, shape of entrance between rubbers, size of rubbers, 
and force-feeding the beans between the rubbers on hulling 
rate and quality of hulling. Also, the effect of these varia- 
bles on power requirements was investigated. 

~ Approximately 28,000 Ib of Cimarron beans were used 
for the tests. These beans were all grown in one 38-acre 
ficld at Altus, Okla., and were considered of sufficient 
uniformity for test purposes. The beans were all harvested 
by one USDA harvester. Little trash remained with the 
harvested beans, which consisted mainly of leaf petioles 
and fine dust from handling the beans after harvest. 

The castor beans were killed by frost while they were 
still growing vigorously, which resulted in approximately 
24 percent of unfilled beans (pops). This affected hulling 
capacity considerably, as a larger bulk of material passed 
through the machine than normally required for the same 
amount of sound beans received. 
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The following criteria for quality of hulling were used 
for the majority of the tests: 
1 The combined cracked, broken, and unhulled beans 
were not to exceed 2 percent of the hulled beans. 


The amount of oil-bearing material blown in with 
the hulls was not to exceed 1 percent of the total 
weight of oil-bearing material passing through the 
machine. 


The foreign material in the hulled beans was not to 
exceed 10 percent. Since a large percentage of the 
beans tested were pops (24 percent), it was virtually 
impossible to remove all of them in the huller cleaner 
without blowing some sound beans out with the 
hulls. For this reason, the rather large figure of 10 
percent foreign material was tolerated. Of this 10 
percent foreign material, 90 to 95 percent consisted 
of pops; the remaining 5 to 10 percent was made up 
of hulls, sticks, and miscellaneous trash. Had the 
beans used been 100 percent sound, the foreign 
material would have been 0.5 to 1 percent. 


Accessory equipment used during the testir.g consisted 
of an integrating wattmeter for measuring the electrical 
power consumption, a laboratory balance calibrated in 
grams, a small pair of platform scales calibrated in pounds 
and ounces, and a small Clipper seed cleaner for removing 
foreign material from the test samples. 


The testing procedure used for each of the different 
disk treatments was as follows: 

1 Adjust spacing between the disks to produce the 

lowest total percentage of broken and unhulled beans. 


Adjust head of beans in hopper over hulling disks 
for maximum hulling rate 


Adjust cleaner fan speed for optimum cleaning effec- 
tiveness. Spot checks were made to determine percent 
of oil-bearing material being blown in with hulls 


Catch and record time required to hull three 50-Ib ; 
(approx.) samples of hulled beans 


Weigh samples and compute hulling rate 


Take three 400-g samples from each 50-lb sample 
and determine on a weight basis the percentages of 
broken beans, unhulled beans, and foreign material 
in the hulled beans. All material blown out of the 
400-g samples by the Clipper cleaner was considered 
foreign material. The broken and unhulled beans 
were picked out of the sample by hand 


Record electrical power used both during hulling and 
while machine is running empty. 


DESCRIPTION OF TESTS 

1 Rubber Thickness Test. One test made with the 
huller was to determine the effect of disk rubber thickness 
on the hulling rate and quality of work done by the 
machine. In this test, four rubbers of different thicknesses 
were used on both the upper and lower disks — a total 
of eight rubbers. The upper rubbers ranged from 52 to 54 
durometer points in hardness, and the lower rubbers from 
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31 to 35 durometer. The rubber thicknesses were 14, 42, 4, 
and lin. All of the sixteen possible combinations were 
tested with the experiment set up to analyze the results 
statistically. The upper rubbers were 18-in outside diameter 
and 11-in inside diameter with the inside diameter being 
beveled outward at 45 deg. The lower rubbers had the 
same dimensions, but were beveled outward from the inside 
diameter to a diameter of 14-in leaving a flat hulling sur- 
face 2 in wide with an area of 100 sq in. Thus each thick- 
ness of upper rubber had a different width of hulling 
surface, and each thickness of lower rubber had a different 
angle of bevel. 

In this test, the disk speed was held constant at 550 
rpm (+10rpm). The fan speed was 1100 rpm (+ 20 rpm). 
Preliminary tests had shown that this fan speed produced 
the maximum cleaning efficiency over a wide range of 
conditions. 

2 Rubber Hardness Test. In the above test it is noted 
that four thicknesses of rubbers in each of two hardnesses 
(32 and 52 durometer approximately) were used. Even 
though Porterfield and Oppel investigated the effects of 
rubber hardness in their work, the availability of these two 
sets of rubbers suggested that further data might be obtained 
along that line. In this test all thicknesses in each of the 
two hardnesses (32 and 52) were used on the upper disk, 
while the lower rubber was constant at 1-in thickness and 
35 durometer hardness. The disk speed in this test was 
550 rpm and fan speed was 1100 rpm. 

3 Disk Speed Test. Another test consisted of determin- 
ing the effect of disk speed on hulling rate and quality. In 
this test, the two rubbers forming the best combination in 
the thickness test, 4 in by 52 durometer upper and 1 in by 
35 durometer lower, were used. The speed of the disk was 
varied from 350 to 800 rpm in increments of 50. The fan 
speed was varied from 1100 to 1300 rpm in order to give 
the maximum cleaning efficiency over the entire range of 
disk speeds. 

4 Width of Hulling Surface Test. To determine the 
effect of the width of the rubber hulling surface, new 
rubbers with 18-in outside diameter and 7-in inside diameter 
were installed on the machine. The upper rubber was 4 in 
thick and 38 durometer in hardness. Its inside diameter 
was beveled outward at 45 deg. The lower rubber was 1 in 
thick and 70 durometer. It was beveled outward from the 
7-in inside diameter to a 10-in diameter. Thus a hulling 
surface 4 in wide with a area of 176 sq in was present on 
the disk as compared to a 2-in surface with an area of 100 
sq in on the standard rubbers. Since the hardness of these 
two rubbers was different from any of the other rubbers 
tested, a control or standard set of rubbers was made from 
the 38 and 70 durometer material. Standard is used here to 
mean the 18-in outside diameter by 11-in inside diameter 
rubbers beveled outward at 34 deg to a 14-in diameter. 
Each of these two sets of rubbers was run at 550 and 700 
rpm. The fan speed was constant at 1100 rpm. 

5 Angle of Bevel Test. In order to investigate the 
effects of the angle at which the lower rubber was beveled, 
the same two sets of rubbers were used as in the hulling 
surface width test. However, for this test the lower rubber 
was beveled outward from the 7-in inside diameter to the 
usual 14-in diameter. Thus the angle of bevel was 16 deg 
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Fig. 3 Effect of rubber thickness on hulling rate 

from horizontal as compared to 34 deg on the 1-in rubbers 
with 11-in inside diameter. This sect of rubbers was then 
compared with the control or standard set at 550 and 
700 rpm. 


6 Force-Feeding. Various informal tests were made to 
determine the maximum possible hulling rate of the 18-in 
machine. Spiral flutes similar to the involute impellers 
of a centrifugal water pump were developed and fastened 
to the center portion of the rotating disk in an attempt to 
force-feed the beans between the rubbers at a higher rate. 
With the 18-in outside diameter by 11-in inside diameter 
rubbers on the disks, this force-feeding mechanism was 
tested at various disk speeds between 515 and 800 rpm and 
fan speeds of 1100 to 1400 rpm. The upper rubber was 
Y, in thick and 52 durometer in hardness, while the lower 
was | in thick and 35 durometer. 


7 12-in Diameter Rubbers. A set of rubbers of 12-in 
outside diameter and 5-in inside diameter was then installed 
on the hulling disks and tested for hulling rate and quality 
of work. The upper rubber was 4 in thick and 38 duro- 
meter while the lower rubber was 1 in thick and 33 duro- 
meter. The inside diameter of the upper rubber was beveled 
at 45 deg; that of the lower was beveled outward to a 7-in 
diameter, leaving a 2'-in hulling surface having an area 
of 74.6sqin. A small impeller was attached to the center 
portion of the rotating disk. The disk speed was 100-rpm 
(the approximate limits of the machine design) and the 
fan speed and 1100 rpm. 


PERFORMANCE AND RESULTS OF TESTS 

1 Rubber Thickness Test. Data obtained in this test 
indicate that within the range of the rubber thickness 
tested, the hulling rate is proportional to the thickness of 
the lower (rotating) rubber and inversely proportional to 
the thickness of upper (stationary) rubber. The hulling 
rate (Fig. 3) varied from 192 Ib per hr with a \4-in lower 
and 1-in upper rubber to 1520 Ib per hr with a 1-in lower 
and '4-in upper rubber. However, as pointed out in the 
description of the rubber thickness test, the width of the 
hulling surface on the upper rubbers and the angle of 
bevel for the lower rubbers were different for each rubber 
thickness. These variations might well have had some effect 
on the hulling rate; however, no analysis of this possibility 
can be made from the data presently available. 

No relationship was discernible between rubber thick- 
ness and quality of work, quality being used here to mean 
the percentages of broken beans, unhulled beans, and for- 


eign material present in the hulled beans. Curves drawn 
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Fig. 4 Effect of rubber thickness on hulling power 
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Fig. 5 Effect of rubber thickness on efficiency 
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Fig.6 Effect of upper rubber hardness on hulling rate 


to show the relation between rubber thickness and quality 
were very erratic. The percent of broken and unhulled 
beans and percent of foreign material were well below 
their respective standards of 2 percent and 10 percent. 

In these tests, hulling horsepower is the difference be- 
tween total horsepower and tare horsepower. Tare horse- 
power is that required to run the disk, fan, and hulled-bean 
elevator at operating speed with no beans being fed into the 
machine. Then hulling horsepower is the net power re- 
quired to actually hull, clean, and elevate the beans. 

From the curves in Fig. 4 it is seen that the hulling 
power requirements are also proportional to the lower rubber 
thickness and inversely proportional to the upper rubber 
thickness. This is, at least to some degree, a direct func- 
tion of the hulling rate rather than the rubber thickness. 
Hulling horsepower requirements varied from 0.27 hp for 
the 4-in lower and 1-in upper rubbers to 1.14 hp for the 
1-in lower and 4%4-in upper rubbers. The latter rubber com- 
bination required the greatest total horsepower (3.16). 
Tare horsepower for almost all of the tests ranged from 
1.6'to 2.5. 

The efficiency with which the hulling horsepower is 
used is a more logical evaluation of the rubber thickness 
than is the power requirement. From the curves in Fig. 5 
it is seen that, in general, an increase in lower rubber 
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Fig. 7 Effect of rubber hardness and thickness on broken and 
unhulled beans and foreign material 


thickness produces an increase in the efficiency (pounds of 
beans hulled per hour per hulling horsepower). It is not 
apparent that upper rubber thickness has a definite effect 
on efficiency. 


2 Rubber Hardness Test. In this test it was found that, 
for both the 32 and 52 durometer upper rubbers, the hulling 
rate was again inversly proportional to the thickness of the 
upper rubber, and that a higher hulling rate was obtained 
with all thicknesses of the 52 durometer upper rubbers 
than with those of the 32 durometer (Fig. 6). 

No definite relation between hardness and the presence 
of broken and unhulled beans was noted but about twice 
as much foreign material was left in the hulled beans when 
using the 32 durometer rubbers as when using the 52 duro- 
meter (Fig. 7). 

Hulling power requirements were practically the same 
for both hardnesses, but the efficiency (Ib per hp-hr) was 
greater for all thicknesses of the 52 durometer rubber than 
for those of the 32 durometer (Fig. 8). 


3 Disk Speed Test. The hulling rate was found to be 
almost directly proportional to the disk speed. The rate 
varied from 701 lb per hr at 350 rpm to 3107 lb per hr at 
800 rpm (Fig. 9). The amount of broken beans ranged 
from 0.26 percent at the lower disk speeds to 2.16 percent 
at the higher disk speeds. The amount of broken beans 
increased only slightly for slow disk speeds, but increased 
rapidly at the higher disk speeds. The amount of unhulled 
beans was smallest (0.72 percent) for disk speeds between 
500 and 700 rpm. Above and below this range of disk 
speeds, the percentages increased. A few more hulls were 
observed in the hulled beans at the higher hulling rates 
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Fig.9 Effect of disk speed on broken, unhulled beans, and 
hulling rate 
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Fig. 8 Effect of upper rubber hardness on power requirements 
and efficiency 


than at the lower ones; but since these few hulls had little 
weight, they did not increase the foreign material weight 
percentages measurably. Foreign material varied from 1.66 
to 6 percent. 

The hulling power requirements were found to be pro- 
portional to the disk speed (Fig. 10), but again this is 
probably a function of the hulling rate. Hulling horsepower 
varied from 0.45 hp at 350 rpm to 3.16 hp at 800 rpm. 

Statistical analyses using the method of least squares 
were made on the data to determine which of the straight 
line, quadratic, or cubic equations expressed the data best. 
The equations for this data as shown in Figurts 9 and 10 
were found to be as follows: 
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Fig. 10 Effect of disk speed on hulling rate and power requirements 
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Fig. 11 Effect of disk speed on efficiency 
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Fig. 12 Effec’, of rubber hulling surface width on hulling rate 


Fig. 11 shows that an increase in disk speed from 350 
to 800 rpm produces a decrease in efficiency from about 
1650 to 900 Ib. per hp-hr. The regression between efficiency 
and disk speed can be expressed as follows: efficiency = 
2205 - 1.63 x disk speed, where disk speed is in revolutions 
per minute and efficiency is in pounds per horsepower-hour. 

4 Width of Hulling Surface Test. In this test it was 
found that the narrow hulling surface (2 in wide, 100 sq. 
in) hulled beans 2.06 times as fast as the wide surface 
(4 in wide, 176 sq in) at 550 rpm. At 700 rpm the narrow 
surface hulled beans 2.34 times as fast as the wide surface. 
At the same time the efficiency (pounds per horsepower- 
hour) was 22 percent greater for the narrow surface than 
for the wide surface at 550 rpm and 46 percent greater at 
700 rpm (Fig. 12). 

5 Angle of Bevel Test. In this test, the rotating rubber 
with the small angle of bevel (16 deg) hulled beans 10.7 
percent faster at 550 rpm and 14 percent slower at 770 rpm 
than did the rubber with the 34-deg bevel. The efficiency 
was slightly greatcr at both disk speeds for the 16-deg 
bevel rubber. 
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Fig. 13 Effect of hulling rate on horsepower 


6 Force Feeding. With other conditions being the same 
as in the disk-speed test previously discussed, the effect of 
adding spiral impellers to the rotating disk was an increase 
in hulling rate of 60 to 175 percent. The maximum rate 
was 6750 lb per hr at 710 rpm disk speed. An even higher 
rate could probably have been attained if sufficient power 
had been available. The quality of work at these higher 
rates was somewhat lower, the unhulled beans being of the 
order of 4 to 5 percent, and broken beans 1 to 2 percent. 

The higher hulling rates produced by the addition of 
the spiral impellers required correspondingly higher hulling 
horsepower. The maximum required was 5.96 hp at 6750 
lb per hr. The tare horsepower at that rate was 4.34 and 
total horsepower 10.3. No effect on efficiency (pounds per 
horsepower-hour) by the addition of impellers was 
discerned. 


7 12-in-Diameter Rubbers. These rubbers were capable 


of hulling at a rate of 716 lb per hr at a disk speed of 1000 
rpm. Higher disk speeds were not possible because of 
unbalance of the rotating disk and other moving parts. At 
this speed and rate the total of broken and unhulled beans 
was 1.62 percent. 


8 Power Requirements. The total horsepower is the 
combined power to rotate the machine at full speed with no 
beans going through (tare horsepower) plus the power 
required to actually hull the beans. The total power require- 
ments for hulling castor beans increased in proportion to 
the hulling rate. The total horsepower requirements varied 
from 2.1 hp when hulling at the rate of 290 lb per hr to 
10.2 hp at 6750 lb per hr. The hulling horsepower ranged 
from 0.2 hp for the iow hulling rate to 6.9 hp for the high 
hulling rate. The tare horsepower ranged from 1.8 hp at 
the low hulling rate to 4.3 hp at the high hulling rate 


(Fig. 13). (Continued on page 336) 
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Agricultural Processing Engineering 
S. M. Henderson 


cultural processing engineering, to discuss some of its 

characteristics, and to estimate its future possibilities. 

Some time after the formal organization of the American 
Society of Agricultural Engineers in 1907 the interests, work 
and training of ASAE members were found to be of such a 
nature that four professional divisions evolved. Members 
identified with the Soil and Water Division are interested in 
soil and water conservation, reclamation, drainage and irri- 
gation. Their specialized training is in civil engineering, soil 
science, fluid mechanics, and meteorology. Those members 
identified with the Power and Machinery Division have been 
instrumental in developing the machinery and specialized 
matched power units which permit the farm worker to pro- 
duce a maximum of work with a minimum of labor. Train- 
ing for this work is somewhat parallel to that for mechanical 
engineering. Members allied with the Farm Structures Divi- 
sion activity have developed homes specially designed for 
the farmer and his family, barns, and animal and storage 
structures which are more functional and efficient. They 
have helped with the development of appropriate building 
techniques and materials for agriculture The agricultural 
engineer interested in buildings has special tra‘ning in archi- 
tectural and civil engineering. Members active in the Rural 
Electric Division have been instrumental in providing the 
farming population with electrical energy and many of the 
conveniences and devices which are possible only because of 
the availability of this type of energy. Special training in 
electrical engineering is usually taken. 


fe IS the purpose of this paper to define the field of agri- 


The results of the efforts of agricultural engineers can be 
shown in a variety of ways. A significant observation can be 
made from data in the Census and the Yearbook of Agricul- 
ture (Fig.1). The total population of the United States 
increased 63 percent between 1910 and 1950. The farm 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, III., December, 1953, 
as a contribution of the Farm Structures and Rural Electric Divisions. 


The author—S. M. HENDERSON—is associate professor of agricul- 
tural engineering, University of California (Davis). 
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Fig. 1 Population trends since 1910. salle engineering has 
helped a decreasing farm population supply the food for an 
increasing total population 


population decreased 24 percent during the same period. 
The amount of land being farmed increased 32 percent and 
the acres handled per farm worker jumped from 72 to 111. 
In 1934, 11 percent of our farms had central station electric 
service. The percentage had climbed to 84 percent by 1951. 
The ability of a decreasing farm population to supply an 
increasing total population with most of its required agricul- 
tural products and to have a surplus of many of these prod- 
ucts would not have been possible without many significant 
contributions by agricultural engineers. 

A score or more years ago agricultural engineers were 
introduced to problems dealing with animal feed prepara- 
tion, cotton ginning, hay drying, milk handling, and farm 
refrigeration. These and other problems related to fruit and 
vegetable packing, drying, freezing, and canning, grain and 
seed drying and storage, the milling of fiber crops, oil crop 
processing, egg grading and quality maintenance have had 
the attention of agricultural engineers since that time. Al- 
though the training and experience of those within the 
professional divisions of the Society has not fitted them 
specifically to handle this type of problem, the problems were 
attacked and accepted solutions resulted. 

About 10 years ago the term ‘‘processing’’ began to ap- 
pear in AGRICULTURAL ENGINEERING. C. J. Hurd’s paper 
entitled ‘Rural Industry—A Challenge for Agricultural Engi- 
neers’ (AGRICULTURAL ENGINEERING, February, 1945) 
cited the benefits which result when the farm products are 
processed in rural communities. The late Paul W. Chapman 
challenged agricultural engineering in his paper ‘Some En- 
gineering Implications in Agricultural Industries and Serv- 
ices’ (AGRICULTURAL ENGINEERING, August, 1946) 
wherein he also pointed out, among other things, the benefits 
of local processing plants. An editorial in AGRICULTURAL 
ENGINEERING in March, 1949, titled “Rural Processing,” 
implied the existence of a finite engineering area which is 
different from the other areas (divisions) of the Society. An 
ASAE Committee on Agricultural Processing organized in 
1949 published a definition and description of agricultural 
processing (AGRICULTURAL ENGINEERING, June, 1950). 
W. M. Hurst discussed the history and work of the USDA 
Division of Mechanical Processing and set out many of the 
problems existing in the area in an article entitled ‘‘Indus- 
trial Applications of Agricultural Engineering’ (AGRICUL- 
TURAL ENGINEERING, September, 1950), and the same issue 
carried two editorials entitled “Rural Industries” and ‘'Prog- 
ress in Farm Processing.’ This subject was given additional 
editorial treatment in the August, 1952, issue under the 
title “Sound Promotion of Farm Processing’ and in the 
September issue the same year under “Economics of Farm 
Processing.” 

A summary of these articles would show that engineers 
and others are aware of the benefits which could result under 
an active processing program. The summary would also cite 
examples of processing activities which have proved bene- 
ficial to the individual farmer and the community. Also 
indicated was a state of uncertainty and some confusion as 
to the method which should be followed in developing this 
area. I would like to attempt, therefore, to crystallize some 
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of the features of this area and perhaps to assist in pointing 
out the direction its development should take. First, a defini- 
tion of the area: 


The Processing Area 
Webster defines process as follows: ‘'To subject (espe- 
cially raw materials) to a process of manufacture, develop- 
ment, preparation for market, etc.: to convert into market- 
able form, as livestock by slaughtering, milk by pasteurizing, 
grain by milling, cotton by spinning, fruits and vegetables 
by sorting and repacking ...’’ In the light of this definition 
and the current processing activity within the American 
Society of Agricultural Engineering, agricultural processing 
can be defined as any processing activity which is or can be 
done on the farm or by local enterprises in which the farmer 
has an active or closely related interest. More specifically, 
any farm or local activity which maintains or raises the qual- 
ity or changes the form or characteristics (including eco- 
nomic) of a farm product may be considered as “processing.” 
Following are some activities which could be listed as 
agricultural processing: 
* Cleaning, sorting, grading, treating seed, grain, pea- 
nuts, cotton, nuts, fruits, vegetables, eggs 
¢ Drying, dehydrating, or curing seed, grain, nuts, cot- 
ton, forage, tobacco, hops, fruit, vegetables, milk, eggs 
© Grinding and mixing animal feeds, fertilizers 
* Milling rice, fiber crops 
¢ Canning fruits and vegetables 
¢ Dressing meat and poultry 
* Conditioned storage and transportation of products 
¢ Freezing meat, vegetables, fruits 
¢ Other processing involving such products as butter, 
cheese, ice cream, fluid milk, honey, sorghum, molas- 
ses, turpentine, mint. 


It will be noted that all of the foregoing kinds of proc- 
essing are practiced to do one or more of the following: 


* Provide a higher net yield from a raw farm product by 
increasing the quantity of the finished product or 
products 

* Increase the net return by raising the quality of the 
finished products 

¢ Produce a greater variety of marketable products from 
a single raw product 

¢ Increase the net return by maintaining quality for a 
sufficient time to utilize better markets. 

A single processing job usually involves more than one of 
these activity objectives. 

It is sometimes difficult to determine whether a specific 
job is agricultural processing or industrial processing. A 
large vegetable canning operation such as conducted by one 
of the national canned food corporations would probably be 
recognized as industrial processing. A comparable smaller 
process in a small community would probably be agricul- 
tural processing. The point at which the process would move 
from one classification to the other would be difficult to fix 
although in the final analysis the portion of the definition— 
‘...in which the farmer has an active or closely related 
interest’ —usually permits a clear classification to be made. 
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Fig. 2 Portions of the subject matter of the farm structures and rural 
electric programs of ASAE annual and winter meetings, for the 
period 1942-53 which could be classed as processing 


Current Agricultural Processing 

The importance of agricultural processing as previously 
defined can be evaluated in a number of ways. 

In 1926, the U.S. Department of Agriculture started ay: 
work on a cotton seed drier at Tallulah, La. In 1931, a : 
cotton-ginning laboratory was established at Stoneville, Miss. aes 
Sixteen years after starting work on the cotton seed drier, = 
the USDA Division of Mechanical Processing came into 
formal being. This division has been active in studies of 
poultry dressing plants, produce markets, feed manufacture, 
dairy products manufacture, fertilizer manufacture, fence 
post treatment, equipment and procedures for small rural 
cold storage and canning plants, fruit packing plants and 
cotton ginning. The USDA Farm Structures Division is g 
spending more effort on grain drying than on any other 
single subject. The USDA Farm Electrification Division is 
working on hay drying, moisture determination, and egg 
grading. For the 1952-53 fiscal year, the USDA agricul- 
tural engineering research budget was distributed thus: 28 
percent was allocated to mechanical processing; 24 percent ae 
went to structures with 41 percent of the projects being 5 
processing. Sixteen percent was used by rural electrification : 
with 54 percent of the projects being processing. The 
balance, 32 percent, went to power and machinery. Forty- 
eight of the 102 live projects or 47 percent of the entire 
USDA research program was processing. 


A study of the ASAE winter and annual meeting pro- 
grams shows that during the last 12 years 26.6 percent of the 
meeting subjects on farm structures program could be listed 
as processing, while 28.4 percent of the subjects on rural 
electric programs were processing. The percentages for the a 
individual years are reported in Fig. 2. This graph shows ek 
the relative importance of processing when compared with ne 
other subjects naturally included in the farm structures and 
rural electric programs. 


Three years ago the ASAE Committee on Processing was SF 
established. During the year which ended last July first, all ae 
of the state colleges, including Canada, Hawaii and Nova 
Scotia, were surveyed regarding engineering teaching and 
research in processing. Some of the results based on 30 
reports are: 


* Twenty percent of the research budgets was used for 
processing research (federally supported research is 
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included). California, Georgia, Massachusetts, Texas, 
and Vermont indicated that 40 percent or more of 
their research funds were used for processing. 


* The number of staff members spending more than one- 

third of their research time on processing averaged 1.5 
for the 30 reports. California had 7, Georgia 5, In- 
diana 5, Louisiana 5. 
Five states are offering courses in processing to pro- 
fessional agricultural engineering students. Certain 
other states include processing subjects in other courses 
or are contemplating establishing courses especially for 
processing instruction. Eight states teach engineering 
service courses to students in food science and related 
fields. Three states reported a need for service courses 
of this type in their curriculum. 


Research activities and needs were indicated in all of 
the agricultural processing areas. Special need for re- 
search dealing with materials handling and feed prepa- 
ration was indicated. 


Unfortunately, available agricultural statistics are insuf- 
ficient to show the material and economic benefits that have 
resulted from individual agricultural processing engineering 
activities. Although it does not seem advisable to take time 
(and space) to list the many publications on this subject 
that have been and are helping solve the problems in this 
area, note of certain contributions can be made. The devel- 
opment of small rural processing plants in Georgia; labor- 
saving procedures from Indiana, Vermont, and other states; 
improved apple storage practices from New York and Wash- 
ington; hop drying from Oregon; fruit grading from Mich- 
igan; fruit and nut drying from California are examples of 
the many processing procedures which have been developed 
or improved during the last few years. The extensive con- 
tributions to the art and science of forage and grain drying 
and dairy products processing both rurally and industrially 
by many researchers is further evidence of the contributions 
in the processing area. 


Training in Agricultural Processing Engineering 

Agricultural processing engineering can be observed as 
somewhat similar to industrial engineering since plant layout 
and management and work simplification are important con- 
siderations. It is likewise somewhat similar to chemical 
engineering because of the extensive use of heat-transfer 
operations, materials handling, drying principles and others, 
but specifically because the “unit operation’’ concept of 
chemical engineering can be applied effectively to agricul- 
tural processing engineering jobs. 

An agricultural processing job can be broken down into 
a series of specific events or “unit operations.” Many of 
these events or unit operations are common to more than one 
process. For example, size reduction is used in feed prepa- 
ration, vegetable canning, hay dehydration. Refrigeration is 
used in milk, fruit, meat, and poultry processing. Heat trans- 
fer is important to refrigeration, drying, cooking, evaporating 
processes. Others such as cleaning and sorting, air condition- 
ing, etc., could be listed with examples. 

During the last six years I have been teaching and doing 
research in agricultural processing. During this period I 
have helped in preparing the manuscript for an engineering 
textbook on agricultural processing and served as chairman 
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of the ASAE Committee on Processing. These diversified 
activities have pointed out that the agricultural processing 
engineer needs certain training over and above that nor- 
mally received in the undergraduate agricultural engineering 
curriculum. The following subjects seem to be of unique 
importance and are recommended for detailed study by the 
student interested in the processing area: 


Size reduction Steam generation and use 


Cleaning and sorting Drying and dehydration 
Mixing Concentration by evaporation 


Materials handling Pumps and fans 


Heat transfer Plant layout 


Air conditioning Work simplification 


Refrigeration Instrumentation 


Note that ability in these subjects, which might be loosely 
called “unit operations,” fit an engineer to solve most of the 
problems in processing engineering. Size reduction, cleaning 
and sorting, mixing, materials handling, pumps and fans, 
steam production and use, and instrumentation are not pe- 
culiar to processing. They are used in other areas of agri- 
cultural activity and receive some consideration in the 
conventional training program. However, a more extensive 
treatment of them is needed by the student who will be 
called upon to solve problems in the processing area. The 
remaining subjects are of unique importance to processing. 
They are seldom studied extensively by the agricultural en- 
gineer. Appropriate laboratory exercises should be used to 
compliment the formal classroom presentation. The usual 
basic courses in engineering, particularly those in fluid 
mechanics and thermodynamics, are assumed as prerequisites 
to this study. 

Agricultural engineers are frequently called upon to 
teach service courses to dairy industry, food industry, and 
other non-engineering students associated with processing. 
Such a course can be composed from the list of subjects men- 
tioned before, the subjects being treated from the standpoint 
of selection, operation, and maintenance rather than design. 


The Future —Some Observations 

The engineer, and particularly the research engineer, may 
be reluctant to predict future events in the absence of explicit 
supporting data. Even though I am a research engineer and 
data pointing up the future of agricultural process engineer- 
ing are not plentiful I believe some pertinent observations 
can be made. 

With labor costs increasing and the availability decreas- 
ing, everything we can do to improve the effectiveness of 
labor or replace it with machines will benefit the farmer 
through added income and the consumer through higher 
quality at lower prices. Data from the Yearbook of Agricul- 
ture shows that the labor of corn production decreased from 
34.5 man-hours per year-acre in 1910 to 16.6 in 1950. The 
reduction in labor for wheat production for the same period 
was 16.8 to 4.8 man-hours and for all crops from 14.4 to 
7.3 man-hours. This reduction in labor requirements is due 
mainly to the application of engineering principles to crop 
production requirements. Comparable reductions in proces- 
sing which requires heavy labor outlays would probably 
result if organized concerted studies were undertaken. Elec- 
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tronic fruit and egg sorting, the pipe line milker, picking 
conveyors for vegetables, the increasing use of mechanical 
materials handling procedures, wider application of work 
simplification principles to farm and local processing, the 
orchard fruit grader are evidences of actual or pending im- 
provements in the labor phase of processing. 

Why pay high transportation charges on feathers, hides, 
and viscera to be removed from poultry and animals used for 
meat, on the water to be removed from grain, peanuts, rai- 
sins, prunes, hops, hay which is to be dried, on the skins, 
seeds, and other residues removed from fruit and vegetables 
during a canning process, on trash and foreign seed to be 
removed from grain and seed stocks? Why ship grain out of 
a community when it will probably be shipped back in a 
mixed animal feed? Farm or local processing can reduce 
transportation charges which will benefit the producer or 
consumer or both. 

Why produce low-grade hay or grain when mechanical 
drying will produce a high-grade product even under adverse 
weather conditions? Why sell second-quality milk or eggs 
when prompt cooling will insure a high-quality product? 
Why sell apples, potatoes, grapes, pears now when refrig- 
erated storage will permit them to be held for better mar- 
kets? Properly applied agricultural processing principles can 
improve the economic worth of a farm product thus increas- 
ing the net return. 

Why discard the residue from a fruit or vegetable can- 
ning operation, cull seed, corn cobs, nut hulls when they can 
be processed into fertilizer or animal feed. 

The recent economic squeeze on agriculture which is due, 
among other things, to a reduction in farm prices, higher 
labor costs, and higher freight and other transportation 
charges can be eased, I believe, by producing better final 
products at less cost, by doing as much of the processing on 
the farm or locally as possible, and by using the by-products 
as effectively as possible. Agricultural processing engineer- 
ing can help toward this end. 

The area of agricultural processing engineering seems to 
be developing into a specific technical field which can be 
differentiated from the four presently recognized fields on 
the basis of the boundaries of the area, the problems, the 
work objectives, and training required. I am convinced that 
contributions to agriculture comparable to those by agricul- 
tural engineers in the divisions of structures, power and 
machinery, rural electrification, and soil and water will result 
if agricultural processing engineering is kept in mind as a 
specific area of work when studying agricultural engineering 
problems. Therefore, in conclusion, I challenge agricultural 
engineers: 

1 To become better informed regarding agricultural 
processing engineering, its characteristics and possibilities, 
particularly for the region which you serve. 

2 To help incorporate training in processing into stu- 
dent program, specially those unit operations most useful for 
the region served. 


3 To analyze each new problem and use the principles 
of processing in finding a solution when a processing job is 
being studied. 
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Portable Castor Bean Huller 
(Continued from page 332) 

Statistical analyses using the method of least squares 
were also made to determine which of the straight line, 
quadratic, or cubic equations expressed the data the best. 
The equations were found to be as follows: 

8Z A 62? 


=tare horsepower = 1.86———+ 
i P 10° 108 


SZ. 4627 52° 


»=hulling horsepower = 0.42 +—~ —— 
) 6 P lo 10° 10" 


46Z , 29Z? 32° 
ee ee 
10° 10° 10™* 


ys =total horsepower = 1.96 + 
where Z=rate of hulling in pounds per hour. 


SUMMARY 

An 18-in, portable, horizontal disk castor bean huller 
has been built for research purposes which will hull at 
ieast 6750 Ib of Cimarron beans per hour. At this rate, 4 
to 5 percent of the beans are left unhulled and 1 to 2 
percent are broken. These rate and quality figures compare 
quite favorably with those obtained from 24 and 36-in 
commercial hullers. A huller of this size and type requires 
10-hp power unit for hulling at maximum rate. 

Four rubber thicknesses were tested on both the upper 
and lower disks. It was found that higher efficiency pounds 
per horsepower-hour and hulling rates were obtcined using 
thick lower (rotating) rubbers and thin upper (stationary) 
rubbers. Rubber thickness had no apparent effect on quality. 
The shape of the entrance between the two rubbers through 
which the beans must pass is believed to have some in- 
fluence on the performance of the huller and may have 
distorted the results of rubber thickness investigations. 

Two rubber hardnesses (32 and 52 durometer) in each 
of four rubber thicknesses were tested on the upper disk 
against a 35 durometer rubber on the lower disk. In every 
case, higher hulling rates and efficiency were obtained using 
the 52 durometer upper rubber, that is, a 20 point (nom- 
inal) hardness differential between the upper and lower 
rubbers produced better results than rubbers with no hard- 
ness differential. 

Ten disk speeds between 350 and 800 rpm were tested 
to determine their effect on rate, quality, and efficiency. It 
was found that higher disk speeds produced higher hulling 
rates, but only at a sacrifice of quality and efficiency. 

Two sets of rubbers with different angles of bevel on 
the lower rubber (16 and 34 deg) were compared at two 
different disk speeds. The only apparent difference be- 
tween the two was a higher efficiency when using the 
16-deg bevel. 

When impellers were added to the rotating disk to 
force the beans out between the rubbers, an increase in 
hulling rate of as much as 175 percent was obtained with 
some sacrifice of quality and no apparent effect on efficiency 
(pounds per hulling horsepower-hour). 
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Equipment for Installing Gypsum 


Moisture Blocks 
F. G. Mackaness and R. L. Rowse 


Member ASAE 


RRIGATORS have long desired an instrument to tell 
them when it is time to irrigate. Accurate knowledge of 
prevailing moisture conditions is important in order to 

facilitate proper timing and amounts of supplemental water. 

During the past few years, a number of new techniques 
and methods have been developed for measuring soil mois- 
ture. Among these the electrical-resistance method, employ- 
ing the use of the plaster of Paris block, has proven to be 
not only reliable but a method that may be suited to use by 
the farmer. 

To facilitate installation of the gypsum blocks, the fol- 
lowing described equipment (see accompanying composite 
drawing) and technique have been developed by the Port- 
land General Electric Co., Portland, Ore.: 

A steel plate, notched on two sides so that it may be laid 
in a row crop without injuring seedling plants, is placed on 
the ground. The steel bar is driven through the slot in the 
center of the plate to the depth at which the lowest block is to 
be placed. All measurements are made from the bottom edge 
of the steel plate to the block centers. All tools are marked 
to make depths of each installation accurate and simple. 

The 1,000-Ib test hoist shown is attached to the steel bar 
by means of the clevis arrangement. The bar is then lifted 
vertically out of the hole. Care should be taken to prevent 
further enlargement of the hole during removal. 

The tamper is used to check the depth, and a block is 


This paper was prepared 
expressly for AGRICULTU- 
RAL ENGINEERING. 


The authors—F. G. Mac- 
KANESS and R. L. RowsE— 
are, respectively, agricul- 
tural consultant and agron- 
omist, Portland General 
Electric Co., Portland, Ore. 


Composite drawing of the 

various items of equipment 

used for installing gypsum 
moisture blocks 
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then inserted into the holder of the block inserter. The block 
inserter has a plunger which serves to eject the block. The 
inserter and block are then thrust down to the desired depth. 
While holding the plunger still, the block holder is raised 
and the entire device withdrawn gently, leaving the block in 
the ground at the desired depth. 

A measured volume of pulverized subsoil is poured into 
the hole and tamped. The sheet metal funnel is then inserted 
to the bottom of the hole and dry bentonite to form a 1/-in 
layer is dropped through the funnel. (The purpose of the 
bentonite layer is to prevent formation of a water column 
in the backfill. The funnel, of course, prevents lining the 
walls of the hole with bentonite.) A second measured vol- 
ume of soil, just sufficient to fill the hole to the base of the 
next block when tamped, is introduced. The entire process 
is repeated until all blocks are installed. 

With a little practice, a string of seven blocks can be 
completely installed in approximately 15 minutes. 

The size of the steel bar will be determined by the block 
size and depth of installation. This particular equipment has 
been designed for a series of seven gypsum blocks, each 
measuring 2 x 1% x 24 in, with the individual leads from 
each block terminating at a Jones plug. It was generally used 
for installing blocks at 6-in intervals to a depth of 42 in. 

This technique proved entirely satisfactory for the 1953 
soil moisture studies. However, a completely new block 
arrangement has rendered this method obsolete. 
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meeting to remember 


Minneapolis 


JUNE 20-23 


"Tu vacation Mecca of the Midwest is the back- 
drop for this year’s ASAE June meeting being held 
on the University of Minnesota campus. 


From the deluxe buffet supper on Sunday right on 
through the traditional banquet, there’s a 4-day 
action-packed schedule to delight you and your 
family. Morning and afternoon sessions will bring 
you up-to-the-minute on technical developments in 
agricultural engineering. Take your choice of field 
trips to Minnesota Mining and Manufacturing Co., 


Minneapolis-Moline, Minneapolis-Honeywell Reg- 
ulator Company or the St. Anthony Falls Hydraulics 
Laboratory. 


For the ladies, there are field trips to the Betty 
Crocker Kitchen (General Mills), the Creamette 
Co., and Munsingwear. An excursion on the river 
boat Donna Mae will take them on a scenic trip 
along the Mississippi. 


A Children’s Party promises fun for the youngsters. 
Also, baby sitters will take charge of the little ones 
when Mom’s off on trips. 


After the Meeting, maybe you'll want to see the 
wonders of Minnesota's North country. Grand 
weather, great lakes, fresh water fish of every specie, 
and fine resorts will make your family vacation 
memorable. Drive the beautiful North Shore Drive, 
see the world’s greatest open pit iron mine on the 
Cayuna Iron Range, and see the Indians and Itasca 
State Park. 


So make your reservations right now for this year’s 
ASAE meeting in Minneapolis. It’s the meeting 
to remember! 
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Just off the press is a new 20-page periment stations; data prepared 
Cruciblebooklet of vitalimportance as the result of tests with our lead- 
- to farmers and farm dealers every- ing crops, on hundreds of soil types. 
where. In it the subject of soil im- You'll find these reports of practi- 
provement through proper tillage cal value to you and to your cus- 
is discussed by a well-qualified in- tomers. The booklet also contains 
dependent expert. useful information on preparing a 
In recent years many age-old be- seed bed, discing,- harrowing and 
biaie liefs about tillage have been chal- plowing, and tables on weights and 
lenged. This booklet gives you, in radii versus concavity of Crucible 
concise form, many of the findings discs. 
made by research men at state ex- 


Crucible Steel Company of America 
Dept. AE Henry W. Oliver Building 
Pittsburgh, Pa. 


Company 


Address_______________City__________State To get your copy of Soil Improvement with Crucible Agricultural Steels, 
wee eee Cust fill in the coupon and mail it now. There is no obligation, of course. 


CRUCIBLE first name in special purpose steels 
5A youu of Fite stetmetig  KERICULTURAL STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REZISTAL STAINLESS * REX HIGH SPEED © TOOL © ALLOY © MAX-EL © SPECIAL PURPOSE STEELS 
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1954 ASAE Annual Meeting 
Program 


HE date of June 20 will see agricultural 

engineers converging on the University 
of Minnesota campus for the 47th Annual 
Meeting of the American Society of Agri- 
cultural Engineers. 

There will be only one general session, 
Tuesday afternoon, June 2, and four half- 
day periods available for division sessions. 
Time for division programs on Tuesday 
forenoon has been shortened by scheduling 
the hours before 10:00 a.m. for committee 
meetings and special programs. The ASAE 
Annual Dinner will be held on Tuesday 
evening to enable those to attend who may 
find it necessary to leave immediately fol- 
lowing the division sessions on Wednesday. 
The Farm Equipment Institute dinner for 
students is scheduled for Wednesday noon. 

College Division sessions will be held 
concurrently with those of the technical di- 
visions on Monday and Tuesday forenoons 
for all with a primary interest in teaching, 
extension, and research. 

Entertainment features include a buffet 
supper at 6:00 p.m., Sunday, followed by 
entertainment at 8:00 p.m.; a family supper 
outing Monday evening beginning at 5:30, 
and the annual dinner, Tuesday evening 
at 6:45. 

An attractive program of additional en- 
tertainment for ladies and children has been 
arranged. 

Coffman Memorial Union will be the 
headquarters and center of activities. Most 
of the sessions and social functions will be 
held there. 

Committee and special meetings scheduled 
for the 8:30 to 10:00 period Tuesday fore- 
noon include the extension agricultural en- 
gineers, Committee on Surface Drainage, 
Committee on Agricultural Processing, 
Committee on Feed Handling, and the stu- 
dent group. The extension and agricultural 
processing sessions in particular will be open. 

An open forum on effective extension 
methods will be featured in the extension 
meeting. 
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ASAE Meetings Calendar 


May 14 and 15 ALABAMA SECTION, Mc- 
Lester Hotel, Tuscaloosa, Ala. 


June 20-23—47TH ANNUAL MEETING, Uni- 
versity of Minnesota, Minneapolis 


August 24-26—NorTH ATLANTIC SECTION, 
University of Vermont, Burlington 

October 14 and 15—PaciFIC NorRTHWEST 
SECTION, Davenport Hotel, Spokane, 
Wash. 

December 6-8 — WINTER MEETING, Edge- 
water Beach Hotel, Chicago. 
Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


A program of short papers arranged for 
the agricultural processing program will in- 
clude “The Dozer-Apron Yardage of Corn,” 
by K. A. Finden, Green Giant Co.; “Devel- 
opment of an Automatic Machine to Detect 
Green Rot in Shell Eggs,’’ by K. H. Norris, 
A. W. Brandt, and J. D. Rowan, U.S. De- 
partment of Agriculture; “Some Engineering 
Factors Affecting the Efficiency of a Milk 
Homogenizer Valve,” by C. C. Loo, Carna- 
tion Co.; and “Heated Air Crop Drying 
with a Moderate Amount of Heat,’’ by Ed- 
gar S. Downs, Lennox Furnace Co. 

C. K. Otis, chairman of the Committee on 
Local Arrangements, will call the general 
session to order at 1:30 p.m. on June 22. 
John Ransom, Minneapolis-Moline Co., will 


address the Society on a subject not yet 
announced. This will be followed by the 
President's Annual Address, by Edwin W. 


Tanquary, International Harvester Co. A 
third feature will be presentation of the 
winning paper in the ASAE Student Paper 
Award competition. 

At the end of this program, following a 
short recess, the Annual Business Meeting 
of the Society will be convened. 

Additional tours will be arranged for 
those who can extend their stay through 
Thursday, June 24. Opportunity will be 
provided to indicate a choice of tours. 
Transportation will be provided at cost. 


.. 
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FARM BUILDINGS RESEARCH CONFERENCE GROUP 


Shown Above during their conference at Beltsville, Md., March 9, are members of the ASAE Farm 
Structures Research Conference Committee and representatives of farm structures research work 


in the U.S. Department of Agriculture. 
J. R. McCalmont, S. A. Witzel, E. G. 
F. B. Lanham and R. H. Driftmier. 


Front row, left to right: S. S. De Forest, Ortie La Voy, 
Molander, E. G. McKibben, C. H. Jefferson, C. F. Kelly, 
Back row, left to right: Lynn Myers, Price Hobgood, G. R. 


Mowry, H. J. Thompson, T. E. Long, H. L. Garver, W. V. Hukill, J. R. Dodge, H. E. Besley, 
S. P. Lyle, and Wallace Ashby 
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POWER AND 


MACHINERY PROGRAM 


The program being arranged by the 
Power and Machinery Division will feature 
harvesting at its opening session beginning 
at 9:30 a.m., Monday, June 21. The first 
paper on the program will present results of 
research work at the University of Califor- 
nia on harvesting legume seed and will be 
presented by P. R. Bunnelle, student engi- 
neer, John Deere Waterloo Tractor Works, 
with L. G. Jones, associate specialist in 
agronomy, University of California, as ju- 
nior author. Joseph K. Park, agricultural 
engineer, U.S. Department of Agriculture, 
w.ll present the results of research work in 
South Carolina on harvesting small grass 
and legume seed crops. The concluding 
paper of the session will report results of an 
engineering study of wheat harvesting and 
storage in Ohio and will be presented by 
William H. Johnson, assistant professor of 
agricultural engineering, Ohio State Uni- 
versity. 

The program arranged for the forenoon 
session on Tuesday, June 22, at which 
George M. Eveleth, chief engineer, Rock 
Island Works, J. I. Case Co., and chairman 
of the Power and Machinery Division, is to 
preside, will open with a paper by T. H. 
Morrell, chief engineer, and H. K. Dom- 
mell, supervisor of experimental engineer- 
ing, Charles City, Iowa, Work of The 
Oliver Corporation, titled “Thinking Ahead 
of Tomorrow in Tractor Engine Design.” 
This paper will be followed by a symposium 
with the general title “The Effects of Im- 
proper Inflation on Farm Tires.” Four 
speakers will discuss different aspects of this 
subject. P. J. Forrest, U.S. Rubber Co., 
will open the discussion. Tire problems of 
the modern tractor is the subject of the con- 
tribution by J. M. Hooper of the B. F. 
Goodrich Co. Ralph W. Sohl, The Good- 
year Tire and Rubber Co., will talk on ef- 
fects of inflation pressure on traction and 
tread wear of tractor tires, and the subject 
of effect of inflation pressure on rear tractor 
tire life will be dealt with by George F. 
Mullin, Firestone Tire and Rubber Co. 
These four contributions will be followed 
by general discussion of the subject. 


At the third power and machinery session 
on Wednesday forenoon, June 23, George 
M. Eveleth, division chairman, will again 
preside, and the program will open with a 
paper on the development of application 
equipment for anhydrous ammonia by C. L. 
Hedman, Shell Chemical Corp. This will be 
followed by an engineering paper on the 
application of torque amplifiers to farm trac- 
tors by Henry Ferguson, Tractor Works, 
International Harvester Co. Results of re- 
search work on harvesting corn with a com- 
bine will next be discussed by George E. 
Pickard, professor of power and machinery 
at the University of Illinois, and the pro- 
gram of the session will conclude with a 
report of a survey on research on agricul- 
tural aviation by Mr. Pickard and G. F. 
Sanders, chairman and member, respectively, 
of the ASAE Committee on Agricultural 
Aviation. 

In the afternoon A. J. Schwantes, Univer- 
sity of Minnesota, will preside over a panel 
discussion, being arranged by local agricul- 
tural engineers, on harvesting and _proces- 
sing of forage crops. W. A. Swenson, 
Minneapolis-Moline Co., will be the panel 
leader. Additional participants will be an- 


(News continued on page 342) 
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HECK these important 


differences in augers 
for farm machines 


ONE-PIECE HELICOID FLIGHTING has greater smoothness and 
strength. Link-Belt also builds many different shapes in various 
metals to meet your specific needs—cut flight, short pitch, 
ribbon flight, tapering, double flight to name a few. 


UNIFORM PITCH — Specialized modern machinery as- 
sures accurate forming, producing uniformity in flight- 
ing curvature. 


ONLY SPECIALLY SELECTED STEELS are used to 
meet Link-Belt’s rigid specifications — assur- 
ing smooth flight surfaces. 


STRAIGHTNESS is checked before shipping 
and extra care is taken in handling and 
loading. 


Complete auger for this harvester-thresher is furnished by 
Link-Belt. Opposed flights move cut grain to center, deliver 
it to pick-up conveyor. 


LINK-BELT gives you sound engineering 


les of 

plus accuracy of manufacture Typical examp 7 
Link-Belt Augers 

for top performance 8 Sectional-fiight 


Wis you make a Link-Belt auger part of your farm , - me ie www 


machine, you can be sure of efficient operation plus Helicoid flight with end, plain beater Helicoid flight auger 

long-life, low-maintenance service. Link-Belt builds —_* 
augers for every purpose—gathering cut grain back of ee neato ser coer Se Ja 2 ~ 
the sickle bar, conveying, elevating, spreading, feeding, dian hie enti Ww | ae | 
mixing or digging. center saw-tooth beater Unmounted Helicoid flighting 

Each can be engineered for your specific requirements 
... each will provide long-lasting efficiency, thanks to 
Link-Belt’s unequalled accuracy of manufacture. Let your 
nearby Link-Belt sales representative point out the many 
important differences in augers to you. And be sure he 
gives you a copy of Book 2289, covering Link-Belt’s 
regular line of conveyor screws and components. 
LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Prin- 


cipal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N. S. W.; South Africa, Springs. 
Representatives Throughout the World. 13,384 
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NEWS SECTION 


(Continued from page 340) 


nounced. Open discussion will follow the 
panel presentations. 


FARM STRUCTURES PROGRAM 


Reports on some recent research will be 
featured on the Monday morning program. 
N. H. Curry, chairman of the Farm Struc- 
tures Division, will preside. Subjects and 
speakers to be heard are ‘Calorimeter 
Studies of Growing Chicks and Laying 
Hens,” by H. L. Garver and Hajime Ota, 
Agricultural Research Service, U.S. Depart- 
ment of Agriculture; “Use of Sol-Air Tem- 
perature Measurements in Summer Animal 
Shelter Studies,” by G. L. Nelson and Geo. 
W. A. Mahoney, Oklahoma A & M College; 
“Rigid Pillar Construction,” by L. W. Bon- 
nicksen, Oregon State College; and ‘‘Pres- 
sures in Grain Bins Resulting from Increases 
in Grain Moisture,” by A. C. Dale and 
R. N. Robinson, Purdue University. 

Committee reports are to be presented at 
the Tuesday morning session, with S. A. 
Witzel, University of Wisconsin, presiding. 
Four subcommittees of the ASAE Commit- 
tee on Farm Structures Research are to re- 
port as follows: “Farm Building Materials 
Handbook"’"—A. C. Dale, Purdue Univer- 
sity; “Farm Building Equipment, Design 
and Space Requirements’ — A. H. Hemker, 
General Electric Company; “Recruiting 
and Training Farm Structures Personnel’’— 
J. Roberts, State College of Washington; 
and “Farm Structures Research Needs and 
Statistics’ —B. C. Revnolds, Office of Experi- 
ment Stations, U.S. Department of Agricul- 
ture. A “Report of the Research Conference 
Committee to the Farm Buildings Research 
Section, U.S. Department of Agriculture, by 
Ortie La Voy, Weyerhaeuser Sales Co., is 
next on the program. This will be followed 
by “A Regional Project Outline for Farm 
Structures Research,”’ by C. K. Otis, Univer- 
sity of Minnesota, chairman North Central 
Regional Committee 23. 

C. H. Jefferson, vice-chairman of the Farm 
Structures Division will preside at the 
Wednesday morning session on “Farm 
Building Design and Selection.’’ Matters to 
be reported and considered are “Training in 
Functional Design,” by J. C. Wooley, Uni- 
versity of Missour!; “Design Procedures in 
a Regional Planning Service,’ by D. G. 
Jedele, Midwest Plan Service; “The Design 
of Prefabricated Farm Buildings,” by Tap- 
pan Collins, Stran-Steel Div., Great Lakes 
Steel Co.; and “Assisting the Farmer in 
Building Selection,” by R. E. Spelts, Jr., 
Spelts of Nebraska, Inc. 

“New Developments in Building Fabri- 
cation” will be the theme for the final 
session Wednesday afternoon. Chairman 
Curry will preside. Scheduled contr’butions 
are “Prefabricated Plywood Farm _ Build- 
ings,’ by G. M. Peterson, University of 
Nebraska; “Aluminum Covered Pole Frame 
Buildings,” by Charles Walte, Jr. Reynolds 
Farm Institute; “Packaged Laminated Wood 
Frame Buildings,” by Fred W. Kasler, Ril- 
co Laminated Products, Inc.; and ‘Precast 
Concrete Floor Systems,” by Mike Trebto- 
ski, Dox-Block Co. 


RURAL ELECTRIC PROGRAM 


This opens on Monday morning with a 
varied program and W. J. Ridout, Jr., vice- 
chairman of the Rural Electric Division, 
presiding. Scheduled subjects and speakers 
are “Effects of Certain Electric Treatments 
on the Growth of Young Chickens,” by 
D. T. Kinard, University of Georgia; ''Per- 


formance and Electrical Load Characteristics 
of 5-hp Motors and Grinders,’ by M. W. 
Forth, Deere and Co., and E. W. Lehmann, 
University of Illinois; “Magnetic Devices to 
Remove “Tramp Metal’ from Livestock 
Feed,’ by W. H. Knight, University of 
Idaho; “New Developments in Farm Wir- 
ing Materials,” by Glen Rowell, Fire Under- 
writers Inspection Bureau; and “How the 
Rural Electric Division Is Organized,” by 
E. T. Swink, chairman. 

Features for the short session Tuesday 
morning are “Electrical Demand and Diver- 
sity Characteristics of Iowa Farms,” by L. B. 
Altman, Jr., Agricultural Research Service, 
U.S. Department of Agriculture and Iowa 
State College; “Treatment of Farm Pond 
Water for Domestic Use,” by E. R. Daniel, 
Oklahoma A & M College; and “Power 
Supplier Cooperation in Providing  In- 
Service Training for Vocational Agricul- 
tural Teachers,” by W. R. Black, Virginia 
Electric and Power Co., and E. T. Black- 
well, Mecklenburg Electric Cooperative. 
Division chairman Swink will preside. 

Animal environment and feed handling 
problems of special interest to agricultural 
engineers are to be featured on the Wednes- 
day morning program, with Vice-chairman 
Ridout again presiding. “Environment and 
Its Relation to Animal Health,” by W. A. 
Juonila, Agricultural Research Service, is to 
be the opening presentation, followed by 
“Progress in Drying and _ Self-Feeding 
Chopped Hay,” by K. K. Barnes, lowa State 
College; Long Distance Blowing of Grain 
and Ground Feed,” by R. W. Kleis, Univer- 
sity of Illinois; and “New Farm Crop 
Handling Equipment That Is Commercially 
Available,” by Vernon C. Belt, Belt Corp. 

Features of the closing session Wednes- 
day afternoon will be presentations on “In- 
vestigations Using the Heat Pump for Farm 
and Home Applications,” by Chester P. 
Davis. Jr., Agricultural Research Service, 
U.S. Department of Agriculture and Kansas 
State College; “Use of Feed Mixer as a 
Grain Drying Chamber,” bv C. Ivan Bran- 
ton, Alaska Agricultural Experiment  Sta- 
tion; “Effect of Dielectric Heating and 
Cathode Rays on the Germination and 
Growth of Wheat,” by Leo H. Soderholm, 
Agricultural Research Service, U.S. Depart- 
ment of Agriculture and the University of 
Nebraska; and “How the Crop Dryer Manu- 
facturers’ Association Is Serving Agricul- 
ture,’ by James B. Moore, Picrson-Moore Co. 


SOIL AND WATER PROGRAM 


Each of the four technical groups in the 
Soil and Water Division will offer a pro- 
gram during one of the four periods avail- 
able for technical sessions. 

The Hydrology Group will lead off on 
Monday morning. To provide an ideal at- 
mosphere for this session, and to relate it to 
the afternoon inspection trip period, it is to 
be held at the St. Anthony Falls Hydraulic 
Laboratory of the University of Minnesota, 
on Hennepin Island, a few minutes walk or 
drive from the meeting headquarters. Those 
who expect to attend this session are urged 
to clear the registration desk Sunday after- 
noon or early Monday morning, and head 
for the River in time to be on hand when 
the session starts at 9:30 a.m. 

Items on the program include “Latest 
Developments in Water Conditioning,” by 
Wm. G. Buchinger of the Detroit Edison 
Co.; “Use of Evapo-Transpiration Data in 
Determining Available Water Supply of 
Drainage Basins,” by Harry F. Blaney, Agri- 
cultural Research Service, U.S. Department 
of Agriculture; “The Influence of Inlet De- 
sign on Culvert Capacity,’ by Lorenz G. 
Straub, director, St. Anthony Falls Hydraulic 
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Laboratory; and “Use of Relative Infiltra- 
tion Indices in Computing Runoff,” by Roy 
G. Andrews, Soil Conservation Service, U.S. 
Department of Agriculture. Howard Mat- 
son, chairman of the Hydrology Group, will 
preside. 

Box lunches are to be made available at 
the Laboratory so that all who wish to do 
so may make the most of this opportunity 
to visit the Laboratory, examine its facili- 
ties, and talk with the engineers stationed 
there. An inspection of the Laboratory in 
the afternoon will amount to a continuation 
of the morning program. 

Irrigation is to be featured in the short 
session time available on Tuesday morning. 
Wayne D. Criddle, chairman of the Irriga- 
tion Group, is to preside. He has arranged 
a program including presentations on 
“Sprinkler Pattern Studies in South Da- 
kota,” by J. L. Wiersma, South Dakota 
State College; “Improving Estimates of Ir- 
rigation Water Requirements for Short Pe- 
riods of Time,’ by John T. Phelan, Soil 
Conservation Service, U.S. Department of 
Agriculture; ‘Good Irrigation Is Vital to 
the Control of Mosquito Problems,” by 
Marshall B. Rainey, U.S. Department of 
Health, Education and Welfare; and ‘De- 
velopment of Irrigation Guides for North 
Central States,” by Keith Beauchamp, Soil 
Conservation Service, U.S. Department of 
Agriculture. 

Attention will be centered on drainage in 
the Wednesday morning session. John G. 
Sutton, chairman of the Drainage Group, 
has arranged a five-feature program as fol- 
lows: “Recommendations for Installation of 
Drain Tile Subject to Freezing, Alkali, or 
Acid Conditions,” by P. W. Manson and 
D. G. Miller, University of Minnesota; 
“Improving Drain Tile Practices Through 
Contractors Associations,’ by Kenneth W. 
Hotchkiss, drainage contractor, Clarks 
Grove, Minn.; “Drainage Investigation 
Methods and Equipment for Planning Drain- 
age of Irrigated Lands,” by Geo. B. Brad- 
shaw, Soil Conservation Service, U.S. De- 
partment of Agriculture; “Progress in Pre- 
paring Drainage Recommendations by Soil 
Types,” by Keith Beauchamp and Guy 
Fasken, Soil Conservation Service, U.S. 
Department of Agriculture; and “Result of 
Questionnaire Pertaining to Research 
Needs,”” by John R. Davis, Michigan State 
College. 

A Symposium on “Engineering Erosion 
Control Practices’ has been arranged by 
John R. Carreker, chairman of the Erosion 
Control Group, for the Wednesday after- 
noon program. Contributions scheduled are 
“Teaching Soil and Water Conservation in 
Professional Engineering, Service, and Short 
Courses,” by Carlisle Cobb, Jr., University 
of Georgia; “Research in Erosion Control 
Practices,’ by Louis B. Nelson, Agricultural 
Research Service, U.S. Department of Agri- 
culture; “The Present Status and Future 
Outlook for the Field Program of Engineer- 
ing Erosion Control Practices,” by J. J. 
Coyle, Soil Conservation Service, U.S. De- 
partment of Agriculture; and “Evaluation 
of Gully Control Structures in Southwestern 
Wisconsin,” by Neal E. Minshall, Agricul- 
tural Research Service, U.S. Department of 
Agriculture. 


COLLEGE DIVISION PROGRAM 


For those more interested in educational 
than in technical subject matter phases of 
agricultural engineering, the College Divi- 
sion will hold sessions on Monday and 
Tuesday mornings. “Teaching Students of 
Agriculture and Majors in Vocational Agri- 
culture’ will be the Monday morning theme. 
Frank W. Peikert, vice-chairman of the 

Continued on page 344) 
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HIM FARM 
RE INTENSIVELY 


re = 


Show him how to plan production with 


PORTABLE SPRINKLER IRRIGATION 


You and your local farm equipment dealer can help 
farmers in your county make more intensive use of 
their land by getting more production from the 
same acreage. One of the best and surest ways to 
promote intensive farming is to help farmers plan 
production with portable sprinkler irrigation. Crops 
will get off to a good start and mature faster. 
Growing seasons will be extended with second and 
third plantings often possible. These are facts you 
can prove by pointing out the many farms where 
planned production, with irrigation, has made it 
possible to improve crop quality and increase yields 
...and at the same time, insure a steady income. 


COMBINE YOUR TALENTS 


Your agricultural knowledge is a big help in advis- 
ing farmers on the best sprinkler irrigation prac- 


tices. With the experience of your local farm equip- 
ment dealer who sells Reynolds Aluminum Irri- 
gation Pipe, the two of you can plan a portable 
sprinkler irrigation system that meets the specific 
requirements of the farmers you advise. 


ACHIEVE YOUR GOAL 


Remember—when you work with a dealer who 
handles Reynolds Aluminum Irrigation Pipe, you 
work with a man who sells a quality product. 
Strong, light-weight, rustproof Reynolds Alumi- 
num Irrigation Pipe is the lifeline of a reliable 
portable sprinkler irrigation system. Cooperating, 
you and the dealer can show farmers in your com- 
munity how to farm more intensively . . . more 
profitably on the same acreage . . . with planned 
production. 


Reynolds Metals Company, 2588 South Third Street 
Louisville 1, Kentucky 


\ 


Write for your copy of this free 7 si ‘ 
heuhiet on pave eqdvidet Se di Ramee one More Income ers Acre, your new Sonus booklet on the 
elite itunes, or a. application and advantages of portable sprinkler irrigation. 


Name 
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NEWS SECTION 


(Continued from page 342) 


College Division, will preside. “Some Dif- 
ferences in Objectives for Farm Mechanics 
Courses” will be presented by C. F. Al- 
brecht, Michigan State College. This will be 
followed by reports on “Trends in Com- 
mercial Instruction Books, Bulletins and 
Visual Aids,” in four specific fields. Those 
dealing with tractors and machines will be 
reported by Lee H. Ford, International Har- 
vester Co.; lubrication and fuels, C. N. 
Hinkle, Standard Oil Co. of Indiana; farm 
electrification, A. H. Hemker, General Elec- 
tric Co.; and Farm Buildings, E. D. Ander- 
son, Stran-Steel Div., Great Lakes Steel 
Corp. Laboratories are the next item for 
consideration, “A Tractor Engine’s Labora- 
tory,” by J. J. Sulek and L. W. Hurlbut, 
University of Nebraska and “A Rural Elec- 
trification Laboratory,” by Elmer Daniel, 
Oklahoma A & M College, are scheduled 
contributions. 

Research techniques will be emphasized in 
the Tuesday morning session, with L. W. 
Hurlbut, chairman, presiding. ‘‘Statistical 
Principles in Planning Experiments,” by 
Paul G. Homeyer, lowa State College, and 
“Application of Experimental Stress Analy- 
sis in Agricultural Engineering,” by J. K. 
Jensen, John Deere Waterloo Tractor 
Works, are the scheduled papers. 


STUDENT GROUP PROGRAM 


The Students program will open Monday 
morning with a “Welcome to Minnesota” 
by A. M. Flikke, chairman of the Local 
Committee on Student Activities. 
Meyer, president of the National Council of 
ASAE Student Branches, will preside and 
call next for remarks on “Student Activi- 
ties in the Society”” by C. L. Zink, chairman, 
ASAE Committee on Student Branches. 
Dean Miller, secretary of the National 
Council of Student Branches will call the 
roll of Branches. A talk on “Selling—Op- 
portunity Unlimited, ‘by J. W. Simpson, 
International Harvester Co., is next on the 
program. This is to be followed by presen- 
tations of the winning papers in the ASAE 
Student Paper Award Competition. The 
session will conclude with the “Annual 
Report on Student Affairs from ASAE 
Headquarters,” by Frank B. Lanham, Sec- 
retary, ASAE. 


Don ° 


On Tuesday morning Charles Overman, 
Ist vice-president, National Council of Stu- 
dent Branches, will preside over a session 
devoted to reports, discussion, and nomina- 
tions. Richard Russell, 2nd vice-president 
of the National Council will "MC" the re- 
porting and discussion of Student Branch 
Activities during the past year. The meet- 
ing will then be declared open to nomina- 
tions for officers of the National Council for 
1954-55. 

Wednesday noon is the time set for the 
Student Group Dinner given by the Farm 
Equipment Institute. It will be followed at 
2:00 p.m. by the concluding student session. 
At that time M. E. Weakley, chairman, 
ASAE Committee on FEI Trophies, will 
present a review of the 1954 FEI Trophies 
Competition. Time has been allowed for 
considerable discussion on the competition. 
Election of officers for 1954-55 will be the 
closing feature of the session. 


Morrison New Chairman Iowa- 
Illinois Section 


HARLES S. MORRISON, chief engineer, 

product development department, Deere 
& Co., Moline, Ill., was elected chairman of 
the Iowa-Illinois Section of the American 
Society of Agricultural Engineers at the an- 
nual meeting of the Section held at Moline 
on April 23. He succeeds C. K. Beeman, 
assistant product engineer, J. I. Case Co., 
Burlington, Iowa. Two new vice-chairmen 
of the Section were also elected at this 
meeting: Marlin E. Weakly, engineering 
department, East Moline Works, Interna- 
tional Harvester Co., and Roy E. Harring- 
ton, assistant project engineer, product de- 
velopment department, Deere & Co. 

Edward G. Rowlett, district engineer, The 
Torrington Co., was elected the new secre- 
tary of the Section, and Gerald W. Berry- 
hill, junior engineer, Rock Island Works, 
J. I. Case Co., was elected the new treasurer. 

A new record for attendance was set at 
this meeting of the Section—and perhaps of 
any ASAE section meeting—with a total 
registration of 215, a 20 percent increase 
over the attendance at its preceding annual 
meeting. 

The formal program for the meeting was 
preceded by plant tours of the John Deere 
Planter Works in Moline and the John 
Deere Malleable Works at East Moline. 

Following the plant tours the group 


ASAE Iowa-lIllinois Section officialdom at recent Section meeting. Left to right, R. R. Roth, E. G. 
Rowlett, C. S. Morrison, M. E. Weakly, C. K. Beeman, R. E. Harrington, C. L. Zink, and C. W. 


Olson. Morrison and Beeman are, 


respectively, chairman and retiring chairman. 


Weakly and 


Harrington are the new vice-chairmen, Rowlett the new secretary, and Roth, Zink, and Olson the 
new nominating committee 


is . ba. x 7 

T. L. Burkland (left), Deere & Co., and G. P. 

Phillips (center), International Harvester Co., 

display exhibits of shell molding to ASAE Pres- 

ident E. W. Tanquary (right) at the Society's 

Iowa-Illinois Section meeting at Moline, IIl., on 
April 23 


listened with keen interest to two talks on 
the shell molding process by G. P. Phillips 
of the International Harvester Co. and T. L. 
Burkland of Deere & Co. This was followed 
by a panel discussion, with Carlton Zink of 
Deere & Company as moderator, which pro- 
vided helpful information to college stu- 
dents interested in employment opportunities 
in the farm equipment industry, and which 
also attempted to answer questions put by 
students attending the meeting. A large 
group of students in agricultural engineer- 
ing from both Iowa State College and the 
University of Illinois were in attendance. 

The Section dinner followed the program, 
and after the dinner the group was addressed 
by ASAE President E. W. Tanquary, staff 
engineer, Farm Implement Division, Inter- 
hational Harvester Co. The meeting con- 
cluded with a business session which in- 
cluded the election of officers. 


Mack Jones New Chairman 
Mid-Central Section 


MAck M. JONES, head, agricultural en- 

gineering department, University of 
Missouri, Columbia, was elected chairman 
for the ensuing year of the Mid-Central Sec- 
tion of the American Society of Agricultural 
Engineers held April 2 and 3 at St. Joseph, 
Mo. Three new vice-chairmen of the Section 
were also elected as follows: J. A. Bondu- 
rant, irrigation research engineer, agricultu- 
ral engineering department, University of 
Nebraska; Keller Cordon, agricultural field 
representative, Portland Cement Assn., and 
D. D. Smith, project supervisor, soil and 
water conservation research, U.S. Depart- 
ment of Agriculture. The new’ secretary- 
treasurer of the Section is L. T. Wendling, 
Jr., extension agricultural engineer, Kansas 
State College. 

About 80 members and guests of the Sec- 
tion attended the meeting, and included in 
the meeting this year, in addition to the 
regular program, was a tour of the Quaker 
Oats Milling and Feed Mfg. Company's 
plant at St. Joseph. The tour was followed 
by a bowling match which is apparently be- 
coming a regular feature of the meetings of 
this Section. 

At the business session of the meeting, 
the Section voted to meet again at St. Joseph 
for its 1955 meeting, which is scheduled for 
the dates of April 1 and 2. The program 
committee set up for the 1955 meeting will 
include E. A. Olson, G. E. Fairbanks, J. G. 
Andros and M. L. Esmay. H. F. Baton, as- 
sisted by Webb Embrey, has been appointed 
to look after local arrangements for the 
1955 meeting. 

(News continued on page 346) 
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“Why do engineers recommend — “EWS SECTION 


(Continued from page 344) 


PRESSU RE-CREOSOTED Florida Section Holds First 


Annual Meeting 


fence posts : al | PROGRESS in the application of engineer- 


ing to the subtropical agriculture of Flo- 
rida was marked by the first annual meeting 
of the Florida Section of the American So- 
ciety of Agricultural Engineers, at Jackson- 
ville, March 19 and 20. 

Ralph Lambert, chairman of the commit- 
tee on arrangements, opened the Friday 
afternoon program, which included remarks 
by T. E. Hancock, Section chairman; a wel- 
come to Jacksonville by Haydon Burns, 
mayor; a paper on concrete for farm utilities 
structures by Hugh R. Roberts, Portland 
Cement Association; a discussion of the 
relationship between agricultural engineer- 
ing and soil and water conservation by U. S. 
Allison, Soil Conservation Service, USDA; 
a talk on student branch activities by Francis 
J. Krist, president, Florida Student Branch 
of ASAE, and a tour of the St. Regis paper 
mill, in charge of D. Smith, Hester Plow Co. 

A smorgasbord dinner the same evening 
featured an address by James W. Simpson, 

; é é a . manager of sales operations research, Inter- 

wale, 4 f _ national Harvester Co. Jack O'Donnell, 

- Be , ~~. es <a International Harvester Co., was master of 

—* : [ —_ : i ceremonies. 

min sain (NE a. \ ’ a ae. John M. Johnson, secretary of the Florida 

Pees re < e. a te ; Section, presided over the Saturday fore- 

; : , noon program. Following are the scheduled 

papers and speakers: Progress of the new 

agricultural engineering building of the 

University by Thomas Skinner, University of 

Florida; progressive development of an im- 

plement by J. FS. Zich, Ford Motor Co.; 

growth and advancement of electrification in 

Fiorida by Claude H. Smith, Florida Power 

and Light Co., and progress of kenaf fiber 

production by Hiram D. Whittemore, USDA 
fiber research laboratory. 


Bud Moss New Chairman 


@ Why? Because controlled tests have proved that pressure- ; Georgia Section — 
creosoted posts last 3 to 5 times longer than most types of un- UD S. MOSS, manager, rural division, 


= . Georgia Power Co., Atlanta, was elected 
treated posts. That extra-long life reduces repair and replacement new chairman of the Georgia Section of the 


costs to a bare minimum, saving the farmer valuable time and sy Society of aoe gs qpnsmon 

j i at the Section meeting in April. Me succeeds 

A NS nee Ey Se eg eens Sie Dee. James W. Harwell, soil conservationist, U.S. 

Pressure-creosoting preserves fence posts in another way, too. Soil Conservation Service. — L. a 

Repeated fir that often d t ted sts merel agricultural engineer, Georgia oasta ain 

a ae ae Se See ee ye S morny Experiment Station, Tifton, was elected new 

char the surface of pressure-creosoted posts, leaving them un- vice-chairman of the Section. Carlisle Cobb, 

harmed Jr., was elected the new secretary of the 

j Section. ; 

For complete details on creosote and its uses, write to Koppers . ~ pyre for ae me gh - 
ivisi ; = : pri anc was at a motor co é 

Co., Inc., Tar Products Division, Pittsburgh 19, Pennsylvania. Midway, Ga. The first seston was held at 

the Fleming quarters of the Tidewater Con- 

KOPPERS COMPANY, INC., PITTSBURGH 19, PENNSYLVANIA servation Experiment Station where mem- 

bers of the staff, including G. N. Sparrow, 

J. F. Thornton, Harry Ukkelberg, and L. W. 

DISTRICT OFFICES: Robinson addressed the group, following 

Woodward, Alabama 250 Stuart Street, Boston, Massachusetts which there was a tour of the field plots of 


ation. is was followed by a visit of 
122 S. Michigan Avenue, Chicago, Illinois 3450 Wilshire Blvd., Los Angeles 5, California Se tes. Tae wee Sees 


the old Henry Ford Plantation at Richmond 
350 Fifth Avenue, New York, N. Y. Koppers Building, Pittsburgh, Pennsylvania Hill where the group observed lettuce har- 


vesting and processing as well as ditching 
and diking on on marsh land. 
i i The high light of an evening session on 
a nate Spetiutnes April 9 nar ee presentation of a citation to 
a. Beate siti “si ne R. H. Driftmier, chairman, division of agri- 
oe we a cultural engineering, University of Georgia, 
P ae = j y : and a past-president of ASAE, in recognition 
KOPPERS : ng p : ; ; of his twenty-five years of service to agricul- 
6 7 a Besa ites tural engineering in Georgia and the South. 
ey ae sie i RP tea alee The meeting closed with a sumptuous fish 


dinner on the evening of April 10. 
(News continued on page 348) 


Tar Products Division 
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EQUIPMENT 


...in the New Dearborn Rotary Cutter 


Bofitable farming today calls for better land 
utilization. It demands better pastures for more 
efficient livestock production. That’s why the 
announcement of the new Dearborn Rotary 
Cutter is of major interest to those who serve 
agriculture. 


In one operation this new implement mows, 
shreds and scatters surface material. Tough 
corn stalks, cotton stalks and other crop residue 
can be shredded immediately after harvest, thus 
improving the tilth and fertility of the soil. 
Rough pastures can be improved, too. As if by 
magic, weeds and small brush are shredded so 
that the grasses underneath are not smothered. 


Though the Dearborn Rotary Cutter has been 
designed and built to do a fast, clean job of extra 
heavy mowing, safety has been considered, too. 
All universal joints are shielded . . . an adjust- 
able shield prevents individuals from standing 


within range of the blade at the rear of the cutter 
...a front shield protects operator and tractor. 


Here is another low cost Dearborn Implement, 
matched to the Ford Tractor, that will help make 
farming easier and more profitable. It is further 
evidence of Ford’s deep and abiding interest 
in the advancement of farming methods. 


CUTTING BLADES ARE 
PTO-DRIVEN 

The blades cut a 5-ft. 

swath .. . are pivoted so 

that they fold back when 

an obstruction is hit. This 

is just one of many fea- 

tures that enables the new 

Dearborn Rotary Cutter to handle tough cutting with 
much lower maintenance costs. 


TRACTOR AND IMPLEMENT DIVISION 
FORD MOTOR COMPANY 
Birmingham, Michigan 


MEANS BETTER WORK... 


HTAIUNG MORE INCOME PER ACRE 


ery 
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starts with 


heavy-duty 


A LE ROI is a power-packed, 
valve-in-head engine designed 
especially for heavy-duty service 


To are good reasons for Le Roi 
leadership in the heavy-duty engine 
field — five good reasons: ‘ 
1. Le Roi engines are built by a 
manufacturer with many years of experience in meeting the specialized 
power requirements of heavy-duty service. 
2. Le Roi engines are the most powerful engines in the medium-speed, 
heavy-duty class; yet are compact, and call for relatively low investment. 
3. Le Roi engines have the weight and stamina to withstand the 
punishment handed out to field equipment, without costly breakdown. 
4. Le Roi engines are precision-machined for smooth operation, 
long life. 


5. Le Roi engines have plenty of power in reserve to handle the 
heavy load. 


Le Roi engines power oilfield, construction, 
industrial, and farm machinery. Here's a 
typical construction-field application — 
powering a Barber-Greene Mixing Plant. 


Le Roi is your best power buy — whether you're getting new equipment 
or replacement engines, or whether you’re looking for an efficient power 
plant for the equipment you've designed. Le Roi has a full range of sizes 
from 15 to 635 hp — for gasoline, natural gas, butane. 


Winedt for tollitiw 
LE ROI COMPANY 


A Subsidiary of Westinghouse Air Brake Co. 
MILWAUKEE 14, WISCONSIN 


Plants: Milwaukee ® Cleveland — Greenwich — Dunkirk, Ohio © Coldwater, Michigan 
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NEWS SECTION 


(Continued from page 346) 


J. T. Reid Heads West Virginia 
Section 


AMES T. REID, instructor in agricultural 
engineering, West Virginia University, 
Morgantown, was elected the new chair- 

man of the West Virginia Section of the 
American Society of Agricultural Engineers 
in a recent election of officers. He succeeds 
Fred P. Oliver of the Union Insulating Co. 
Other officers elected include a new vice- 
chairman, Russell H. Gist, University of 
West Virginia, and a new secretary, James 
L. Darby, agricultural engineer, Appalachian 
Electric Power Co., Point Pleasant. 


ASAE Now Associate Member 
of ASEE 


HE American Society of Agricultural En- 

gineers was recently elected to associate 
institutional membership in the American 
Society for Engineering Education. ASAE 
Council voted to apply for such membership 
on recommendation of the Executive Com- 
mittee of the College Division and officers 
of the Agricultural Engineering Division 
of ASEE. 

This grade of membership is held by a 
distinguished list of other engineering and 
technical societies and industrial organiza- 
tions. It helps to identify ASAE prominent- 
ly as an organization having a major interest 
in engineering education and gives the So- 
ciety representation on the Engineering Col- 
leges Research Council and the Engineering 
College Administrative Council of ASEE. 
Appointment of ASAE representatives on 
those bodies is expected to be made in the 
near future. 


Hawaii Section Considers 
Crop Drying 

EHYDRATION was featured in a meet- 

ing of the Hawaii Section of the Amer- 
ican Society of Agricultural Engineers, on 
April 7, at the University of Hawaii. Loyd 
Blomquist, chairman, introduced first Don- 
ald Kinch, University of Hawaii, who talked 
on the dehydration of feed products. He 
discussed the present uses and sources of 
supply of protein concentrates. He suggested 
that alfalfa, koa haole, and pigeon peas 
might be grown locally to reduce the 8 to 
10 million dollars which we are sending to 
the mainland for feed products annually. He 
then explained why high protein feeds must 
be dehydrated in order to preserve the caro- 
tene content. This was followed by discus- 
sion of the problem encountered and ma- 
chinery needed to set up and operate a com- 
mercial dehydrator. His talk was closed by 
description of the dehydrator presently being 
installed on the University farm at Wai- 
manalo. 

Robert Strohman, University of Hawaii, 
talked on drying coffee and rice. He told 
about the conventional method of drying 
coffee on open platforms, and then described 
two types of mechanical driers, the rotating 
drum driers which are patterned after those 
used in other coffee-producing areas, and 
the bin-type driers introduced two years ago 
by the Hawaii Agricultural Experiment Sta- 
tion. There are seven rotating and twenty 
of the bin type in Kona now. He concluded 
with a brief description of the Shanzer rice 
drier which went into operation on Kauai 
last summer. 

William Hole, of the Honolulu cannery 
of California Packing Corp., spoke on dry- 
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‘How a progressive lowa dairy is covering 
to 100% bulk milk handling in 


STAINLESS STEEL 
FARM TANKS 


‘* August, 1953, Sanitary Farms Dairy, Cedar Rapids, 

Iowa, launched a program that will eventually see every 
one of its 340 producers equipped with a Stainless Steel farm 
tank for bulk handling of milk. 

Conversion is going ahead a route at a time and the job will 
be completed in about a year. Much of the success of the pro- 
gram to date is the result of a careful explanation of the advan- 
tages of the bulk handling system to producers by Farris 
Biggart, Sanitary Farms fieldman. 

Mr. Biggart points out that Stainless Steel farm tanks mean 
a gain of 10 to 30 pounds of milk every pick-up, plus a slight 
rise in butterfat content. ““We find,” he says, “‘a producer is 
more willing to cooperate when he understands that the bulk 
handling system means bigger milk checks through increased 
weight, less heavy hand labor, better quality and great savings 
in time.” 

Sanitary Farms Dairy is helping its producers make the 
change by finding a market for equipment made obsolete by 
the change to bulk handling. New Stainless Steel tanks are 
being made available to the producers on a contract basis. 

If you would like more information on the bulk handling 
system, mail the coupon below. Working with our customers 
who fabricate farm tanks from USS Stainless Steel, we have 
accumulated much data on the bulk milk handling system. 
We will be happy to make it available to you. 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP - vars AS 
BARS + BILLETS 


PIPE - TUBES - WIRE 
SPECIAL SECTIONS 


Here Farris Biggart, fieldman for Sanitary Farms, and Joseph E. Green, check the Stainless Steel measuring rod. The Green farm at Cascade, 
Iowa, is one of the Sanitary Farms Dairy’s producers that has converted to the bulk milk handling system. 


e : 3 j L } F 
—_— Z 
; ’ & 
7 ne — “= He r nee ae 
; - PEs 
" 


Joseph E. Green pours milk into the Stainless Steel farm tank 
while his father, Joseph A. Green, looks on. 


Agricultural Extension Section 
United States Steel Corporation, Room 4351 
525 William Penn Place, Pittsburgh 30, Pa. 


Please send me free literature about farm bulk milk 
equipment. Send information to: 


ee ee Miia tina be are 
SUS o:0 5:05 9:09:44 9. 2 IS 2 EN bce dic edeans 
United States Steel is a steel producer, not a bulk milk equipment 


fabricator. Your request, therefore, will be sent to manufacturers 
who fabricate bulk milk equipment for farm use. 
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% COMPLETE HYDRAULIC BALANCE ... the exclusive DUAL- 
VANE Design provides and assures complete balance of all 
hydraulic pressure loads. You get continuous, maintenance-free 
operation with increased efficiency at all pressures. 


INCREASED OUTPUT... machine efficiencies can be increased 
by 2000 psi pump operation without change of other standard 
components in the hydraulic system. 


Es] CARTRIDGE CONSTRUCTION ... all pumping parts that move 
are contained within an easy-to-install cartridge. Pump output 
can be altered by changing cartridge; servicing is simplified 
and machine down-time reduced. 


& ECONOMY ... the low initial cost and the 2000 psi premium 
performance of DUDCO PF-100 Pumps can double the value of 
your hydraulic dollar. 


Write for DUDCO Bulletin No. DP-302. You'll get the 
facts on the new PF-100 Series Pumps. 


DUDCO DIVISION 


THE NEW YORK AIR BRAKE COMPANY 


1707 EAST NINE MILE ROAD © HAZEL PARK> MICH. 
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ing pineapple bran. The canneries have been oe 

rying pineapple bran for over 25 years ae 
with the two-fold purpose of sanitary re- Fe 
moval of by-products and increase in the 
islands’ dairy feed supply. Mr. Hole ex- 
plained how the process had recently been 
reorganized to provide maximum capacity by 
adding controls to vary rate of feeding ac- 
cording to outlet temperatures. 


Agricultural Engineers Partici- 
pate in Engineers Conference 


MEMBERS of the agricultural engineering 

department staff at Ohio State Univer- 
sity participated in the first annual confer- 
ence for engineers initiated this spring by 
the Engineering College of Ohio State Uni- 
versity, which was held on May 7 on the 
University campus. This program featured 
various aspects of the research work in agri- 
cultural engineering and included the fol- 
lowing reports: Reel investigations by B. J. 
Lamp, cylinder investigations by W. H. 
Johnson, theoretical study of rack motion by 
P. T. Yarrington and B. J. Lamp, and early 
harvesting by W. H. Johnson and E. T. 
Hurst. A talk by R. C. Miller on the role 
of agricultural engineering concluded the 
agricultural engineers program. 

The conference was opened with a gen- 
eral session at which Dr. Charles F. Ketter- 
ing was the main speaker. His subject was 
“Getting Results from Engineering Re- 
search.” 

Each department in the Engineering Col- 
lege presented research programs and held 
open house throughout the afternoon. In 
addition to agricultural engineering the fol- 
lowing Cepartments participated: aeronau- 
tical, ceramic, chemical, civil, electrical, in- 
dustrial, and mechanical engineering; metal- 
lurgical, mining and petroleum engineering ; 
welding engineering; photography; and the 
school of architecture and landscape archi- 
tecture. 


Agricultural Engineering in 
ASEE Meeting 


ef EETING Needs in Agricultural Engi- 

neering Education” will be the theme 
of a half-day session in the annual meeting 
of the American Society for Engineering 
Education to be held at the University of 
Illinois, June 14-18. The session is spon- 
sored by the Agricultural Engineering Divi- 
sion of ASEE, and is scheduled for Thursday 
afternoon, June 17. 

Orval C. French, chairman of the Divi- 
sion, has expressed the hope that interested 
agricultural engineers in industry as well as 
in the colleges and federal employment, will 
plan to attend this session en route to the 
ASAE Annual Meeting at Minneapolis the 
following week. 

The session theme will be introduced at 
a luncheon preceding the afternoon program, 
with an address on the future needs of 
engineering education by M. A. Durland, 
dean of engineering, Kansas State College. 
At 2:00 p.m. E. W. Lehmann, University of 
of Illinois, will preside as moderator for a 
panel discussion, scheduled contributors to 
which will be W. M. Carleton, Michigan 
State College, on meeting needs through 
agricultural engineering curriculums; L. W. 
Hurlbut, University of Nebraska, on meet- 
ing needs through better teaching methods, 
and Geo. E. Spencer, Purdue University, on 
meeting needs through better counseling. 

A laboratory inspection at 4:00 p.m. will 
conclude the program. 
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NEWS OF ASAE MEMBERS 


E. L. Hansen, who is engaged in engi- 
neering, sales and contracting work on farm 
structures at Hillsdale, Ill., and who is also 
district sales engineer for Martin Steel 
Products Co., is listed in the 1954 edition 
of “Who's Who in America.” Mr. Hansen 
was a member and farm structures specialist 
of the Agricultural Engineering Committee 
to China in 1947 and 1948. He also served 
four months in 1949 as agricultural engi- 
neer in the agricultural group of Overseas 
Consultants, Inc., in Iran. He is presently 
serving as a vice-president of ASAE and as 
a member of the Council. 


John A. Kriva has resigned as a layout 
and design engineer, Main Works, J. I. Case 
Co., Racine, Wis., to accept a position as 
project engineer on agricultural applications 
with the Warner Electric Brake and Clutch 
Co., S. Beloit, Ill. 


Donald B. Curry has resigned as agricul- 
tural engineer in the Farmers Home Ad- 
ministration to accept a position as heating 
and ventilating sales engineer with the 
Northern Utilities Gas Co., Casper, Wyo. 


Paul D. Colbenson, formerly employed as 
an appraiser-engineer with the Federal 
Housing Administration is now associated 
with the Douglas Fir Plywood Assn., Ta- 
coma, Wash., as an engineer on plywood 
research. 


Frank R. Hollopeter, until recently on 
duty with the armed services, is now em- 
ployed as a research technician in the re- 
search engineering department of the Ford 
Tractor and Implement Division, Ford Mo- 
tor Co. at Birmingham, Mich. 


Sherwood S. De Forest has been ad- 
vanced from assistant to associate editor of 
Successful Farming. He will continue to 
give major attention to agricultural engi- 
neering developments of direct interest to 
farmers. 


Charles A. Rollo has resigned as manager 
of Grimes Tractor and Implement Co., 
Montgomery, Ala. ,to accept a position with 
the Tractor and Implement Division, Ford 
Motor Co., Birmingham, Mich. 


Raymond C. Fisher has resigned as har- 
vester engineer at the LaPorte, Ind., works 
of Allis-Chalmers Mfg. Co., to accept a po- 
sition in the product planning department 
of the Tractor and Implement Division, 
Ford Motor Co. at Birmingham, Mich. 


James M. McCurry, formerly electrifica- 
tion adviser to the Meriwhether-Lewis Elec- 
tric Membership Cooperative in Georgia, is 
now employed by E. I. duPont de Nemours 
and Co. as area engineer on construction of 
the company’s Savannah River plant. 


R. V. Ramiah, head of the division of 
agricultural engineering, Indian Agricultural 
Research Institute, New Delhi, is author of 
the publication entitled ‘Buyers Guide for 
Indian Agricultural Implements,” published 
by the Indian Council of Agricultural Re- 
search also of New Delhi. The publication 
includes a short description of implements 
and machines manufactured and used 
throughout India. 
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The famous Four-Boilt 
design HYDRECO Pump 
which locates the as- 
sembly bolts in the area 
of greatest internal 
pressure. 3 to 130 gpm 
for working pressures 
to 1500 psi at speeds 
to 2000 rpm. 


> 


HYDRECO Gear Type Motors 
featuring the easily serviced 
Four-Bolt design . .. fully re- 
versible ... delivering up to 


& 


HYDRECO Hollow Plunger 
Vaives with capacities of 5 to 
80 gpm...1 to S single or 
double acting plungers... 
covering virtually any applica- 


_ @ 


HYDRECO Single Acting, 
Double Acting, and Telescopic 
Cylinders as well as those of 
special design. 


e 


a 


pe VS Call ae a 


The TERRALOAD’R, built by American Tractor 
Corp‘n., Churubusco, !nd., features HYDRECO 
CD Pourern which contributes to its great 
versatility, ease and speed of operation as 


loader, Dozer and Excavator. 


Yes, the TERRALOAD’R is 
Gh Powered, by a. 
HYDRECO 


HYDRAULIC PUMP 


No glass-house weakling is the TERRA- 
LOAD’R. Out where the going is rough 
...moving stones, gravel, sand or dirt... 
day after day...rain or shine...There you 
find the TERRALOAD’R! And the source 
of its hydraulic power is a sturdy, depend- 
able HYDRECO Four-Bolt Pump deliver- 
ing 7 gpm at 1000 psi. 

HYDRECO Hydraulic components are 
original equipment on more and more 
hard working vehicles in the construction, 
agricultural and earth moving fields, be- 
cause they perform up to the expectations 
of design engineer and operator alike. 

Write for complete information on HYDRECO 


Pumps, Motors, Valves, and Cylinders for your 
hydraulic circuits. 


HY DRECO pivision 
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Applicants for Membership 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Brown, Floyd E.—Extension irrigation spe- 
cialist, Agricultural Extension Service, 
Colorado A. & M. College, Fort Collins, 
Colo. 


Byrne, Donald L. — Sales representative, 
Townsend Co. (Mail) 924 State St., Bet- 
tendorf, lowa 


Cobb, Carlisle, Jr.—Assistant professor of 
agricultural engineering, University of 
Georgia, Athens, Ga. 


Dodson, J. R.—Irrigation specialist, Mathie- 
son Chemical Corp. (Mail) Box 255 
Shoemakersville, Pa. 


Dyke, Leslie A.—Vice-president in charge of 
export division, The Oliver Corp., 400 
W. Madison St., Chicago 6, Ill. 


Feehan, Leonard—Electrical advisor, Corn- 
husker Rural Public Power District, Co- 
lumbus, Nebr. (Mail) 2216 18th St. 


Floyd, Oscar H.—Irrigation specialist, Rus- 
sell Daniel Irrigation Co. (Mail) 906 
“O” St., Alexander City, Ala. 


Hamilton, James S.—Director of agricul- 
tural sales, Virginia Electric and Power 
Co., Richmond, Va. 


Karban, Joseph W.—Recently released from 
U.S. Army. (Mail) RR 1, Waukomis, 
Okla. 


Empties Truck in Minutes 


Here is another typical example of farm mechaniza- 
tion that saves time and labor, enabling the farmer to 
do more without appreciably increasing his work-load. 


This auger-type “Big Five” portable elevator, made 
by Fargo Farm Equipment Co., Inc., Fargo, N. D., 
moves small grain, shelled corn, soybeans, peas, etc., 
into granary bins, elevators, trucks and box cars at 
rates from 1500 to 2000 bushels per hour, depending 
upon the size auger employed. A Wisconsin Model 
AEN Heavy-Duty, Single Cylinder Air-Cooled En- 
gine provides plenty of power to handle the job. Motor 
mount is rigidly attached to reach arms and the 
engine is never more than 42 inches from the ground. 


All Wisconsin Air-Cooled Engines, because of their 
heavy-duty engineered design and construction, have 
the “Lugging Power” that is so necessary for vari- 
able, or intermittent heavy-duty loads as well as for 
continuous, constant-load power service. When shock 
loads slow down the engine, and the torque builds 
up, Wisconsin Engines hang on without stalling in 
the pinches. 

And because Wisconsin Engines enjoy acceptance and reputability 


to match the finest farm equipment, they are most extensively spec- 
ified as ‘‘standard power components” by farm equipment builders. 


WISCONSIN-Powered Elevator 


Single-cylinder models 
3 to 9 hp. 


2-cylinder models 
7 to 15 hp. 


V-type 4-cylinder 
15 to 36 hp. 


A 7797-¥21 


chee 


McCall, Floyd—Farmer, inventor. 
PO Box 188, Romoland, Calif. 


Mills, Kermit C.—Field agent in agricultural 
engineering extension, University of Ken- 
tucky, Lexington, Ky. (Mail) 132-4 
Shawneetown 


(Mail) 


Nemethy, John J.— Graduate research as- 
sistant in irrigation, University of Nebra- 
ska, Lincoln 3, Nebr. (Mail) Room 201 
Agricultural Engineering Bldg. 


Palmer, Melville L.—Research assistant and 
graduate student, Ohio Agricultural Ex- 
periment Station. (Mail) Agricultural 
Engineering Dept., Ohio State University, 
Columbus, Ohio 


Phelan, John T. — Irrigation engineering 
(SCS), USDA, Lincoln 2, Nebr. (Mail) 
1845 Dakota St. 


Sack, Hans W. — Engineering research de- 
partment, John Deere Waterloo Tractor 
Works. (Mail) 1021% Grove, Cedar 
Falls, Iowa 


Smith, Lomax—Secretary, manager, and su- 
pervisory engineer, Escondido Cement 
Products Co., Inc., PO Box 817, Escon- 
dido, Calif. 


Stewart, Billy R.—Surveyor’s helper, Shell 
Oil Co. (Mail) 1322 N. Graham, Odessa, 
Texas 


Swenson, William E.—Design correlator for 
various engineering departments, Minne- 
apolis-Moline Co. (Mail) 1436 W. Cali- 
fornia Ave., St. Paul 13, Minn. 


Tessmann, Andrew—Extension agricultural 
engineer, University of Vermont, Bur- 
lington, Vt 


Theocharides, Harry E.—Engineer, Interna- 
tiona: Harvester Co., Stockton, Calif. 
(Mail) 3024A Munford Ave. 


Van Valkenburgh, Bryce F. — Chief inspec- 
tor, Chains, Inc., 13943 Park Ave., Dol- 
ton, Ill. 


Yaw, Robert W.—Manager of standards de- 
partment, Ralston Purina Co., 3813 
Hiawatha Ave., Minneapolis, Minn. 


Transfer of Membership Grade 


Baker, Eugene D.—Senior project engineer, 
New Idea Farm Equipment, Division of 
Avco Mfg. Co., Coldwater, Ohio. (Mail) 
401 N. 2nd St. (Associate Member to 
Member ) 


Beeman, Clarence K.—Assistant production 
engineer, J. 1. Case Co., Burlington, Iowa. 
(Mail) 113 Indian Terrace (Associate 
Member to Member) 


Bittinger, Morton W.— Associate research 
work in fields of drainage, irrigation and 
erosion control, lowa State College, Ames, 
lowa. (Mail) Agricultural Engineering 
Bldg. (Associate Member to Member) 


Hutchison, Reed S. — Research associate, 
Agricultural Marketing Service, USDA. 
(Mail) Barrow Hall, University of Geor- 
gia, Athens, Ga. 


Irwin, Ross W. — Assistant drainage super- 
visor, department of agricultural engi- 
neering, Ontario Agricultural College. 
(Mail) Agricultural Engineering Dept., ts 
lowa State College, Ames, lowa (Affli- = 
ate to Associate Member ) Sh 


MacCarthy, J. A.—Supervisor, Farm Serv- 
ices Section, British Columbia Electric 
Co. Ltd., 633 Royal Ave., New West- 
minster, B.C., Canada (Affiliate to Asso- 
ciate Member) 


Sconyers, Jack H.—Territory manager, John 
Deere Plow Co. (Mail) PO Box 417, 
Dublin Ga. (Associate Member to Mem- 
ber) 
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WHERE ENGINEERING IS A DEDICATION...NOT A DEPARTMENT! 


One of the several rewards Young Heat Transfer Specialists receive is this ever ‘ 
repeating tribute appearing on customer drawings .. . “APPROVED SOURCE, | 
YOUNG RADIATOR COMPANY.” Customers base their preference on Young’s 

more than 25 years of experience in this highly specialized science ... and upon 

trained personnel teamed with management pioneers in the field. This gratifying 

association of Young and its customers increases with the spontaneous dedication 

of Research and Engineering to produce the ultimate in Heat Transfer Equipment. 

For further information on Young Heat Transfer Products, see the Young Repre- 

sentative listed in the “Yellow Pages” of your Telephone Directory, or write without 

obligation. 


Heat Transfer Products for Automo- : Heating, Cooling, Air Conditioning 
tive, Agricultural, Industrial, Gas ’ Products for Home and Industry. 
and Diesel Engine Application. 


YOUNG RADIATOR COMPANY DEPT. 294-E RACINE, WISCONSIN e PLANTS AT RACINE, WIS. AND MATTOON, ILL. 


Shell and Tube Automotive and Unit Convector Heating and “*HC’’ Cooling and 
Heat Exchangers Industrial Radiators Heaters Radiators Conditioners Cooling Coils Condensing Units 
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PRODUCTS 
CATALOGS 


NE 


Ball-Bearing Pillow Biocks 


Link-Belt Co., 397 N. Michigan Ave., 
Chicago 1, Ill, announces it has in produc- 
tion new, low-cost ball-bearing — pillow 
blocks with pressed steel housings designed 
for applications where speeds are relatively 
low and loads are light, also which cost less 
and give all the advantages of precision anti- 
friction-bearing performance. They are des- 
ignated Link-Belt Series JPS-200 and are 
available for shafts from %s to 1% inches in 
diameter. They are easily installed by slip- 
ping the inner ring onto a shaft and locking 
it into position. Slotted bolt holes permit 


K9G 


easy lateral adjustment. A synthetic rubber 
lip-type seal, integral with the bearing, pro- 
vides maximum sealing efficiency to retain 
the lubricant, and to exclude dirt. No 
further lubrication is necessary as the bear- 


a Ne ELE 


3.6 H.P. 


K160 6.6 H.P. 
K330 11.8 H.-P. 
K660 26.8 H.P. 


Kohler Engines are engineered and manufac- 
tured to the high standards which have made 
the Kohler mark known for quality the world 


over. 


Power for garden tractors, pumps, sprayers, 
snow removal equipment, grain elevators, 
hoists, portable saws, concrete mixers, com- 
pressors, industrial lift trucks. 


K330 


Kohler Co., Kohler, Wisconsin 
Established 1873 


Write for information 


ings are lubricated for life. Additional 
information is provided in the new Link-Belt 
folder No. 2517, which includes load ratings 
and dimensions of pillow blocks. 


LP Fuel Conversion 


Allis-Chalmers Mfg. Co., Tractor Div., 
Milwaukee, Wis., announces a liquid petro- 
leum fuel conversion for its WD-45 tractor 
equipped with the power-crater engine. This 
equipment is installed at the factory and 


oun cancun, 


complies with all state fire underwriters 
codes for safe operation in the field. A com- 
bination carburetor is used for either gaso- 
line or LP fuel. The fuel tank is mounted 
in front of the radiator, and the outward 
appearance of the tractor is not altered nor 
is the operator's vision impaired. 


Sweet Corn Picker 


International Harvester Co., Chicago, Hl., 
announces that after several years of field 
tests it is releasing a new two-row, tractor- 
mounted sweet corn picker. The feature of 
the picker is the combination of a new type 
of straight-fluted rolls working in combina- 
tion with stripper plates above the rolls. 


Stalks are pulled through the stripper 
plates by the rolls, causing the ears to be 
snapped off at the butts, with minimum 
damage to milk-filled kernels. 


Tractor-Mounted Hillside Plow 


International Harvester Co., Chicago, Hl., 
announces a new tractor-mounted plow with 
which furrows of uniform width can be 
turned with the tractor going in either direc- 
tion along a steep hillside. It is called the 
McCormick No. 22 hillside plow and_ uti- 


. =~ e 
Px a ak 
ae — ¥ “ = - 


lizes the fast-hitch method for quick connec- 
tion to the Farmall Super C tractor. A lever- 
controlled shifting device allows the oper- 
ator to shift the plow to right or left, as 
required to counteract downhill drift. 
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$700 saved... 


coRN 
FOR EVERY WHEAT 


CROP 1oBAcco GRASSES 


; WEED FERTIL; 
FOR EVERY Control —_FUNGICIDE SPRavinc® 


ING 
% — waaatie SOIL LIVESTOCK 
> INSECTICIDE = FUMIGATigg SPRAYING 
SPRAYING 
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COTTON 


more efficiency gained 


Over 400 interchangeable orifice 
tips to fit any TeeJet Spray Nozzle 
... give you a choice to meet the 
need of any crop and any type of 
spraying. Tip types include flat 
spray, hollow cone, full cone, and 
straight stream. Try TeeJet Spray 
Nozzles . . . proved best in the 
field . . . guaranteed for exact ‘ aa 
performance. ia © 2,621,078 


RELATED EQUIPMENT .. .. wide range 
of related equipment such as BoomJet for 
single nozzle broadcast spraying in pat- 
terns up to 66 feet wide ...GunJet spray 
guns for spraying trees, cattle, and scrub 
growth ... and strainers, connectors and 
fittings. 

For Complete Information . . . write for Bulletin 58 

Patent No. 


2,619,388 SPRAYING SYSTEMS CO. 


3226 Randoiph Street © Bellwood, Iilinois ¢ USA 


courtesy 


the BADGE | “*" 


MFG. CO. 


of him who 
BELONGS 


That's the experience of the IOWA MFG. 
CO., manufacturers of this super-tandem 
crushing plant which employs a 1%’ STOW 
power drive shaft, operating at 800 RPM. 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man's 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong”. Wear it. 


A centrifugal clutch relieves sudden starting 
loads. Use of the flexible shaft as shown per- 
mits a swing of up to 90 degrees either side 
of the center line. 


This is another fine example proving the 
efficiency, the practicability of STOW 
flexible shatting. 


Why not consult with STOW engineers on 
your next power transmission problem. You'll 
find that Stow flexible shafting can really 
do a job for you! 


een — Write today for this free 


bulletin 525 and Torque 
Calculator, containing 
complete data on STOW 
flexible shafting. No 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and 
Associate Members — furnished either in pin with 
safety clasp or lapel button — $3.50 each. 


With red ground for Affiliates — furnished only 
in pin with safety clasp — $3.50 each. 


Send orders to ASAE, St. Joseph, Michigan. 
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NEW BOOKS 


Machinery's Handbook, by Erik Oberg 
and F. D. Jones. Fifteenth edition, Hol- 
brook L. Horton, editor. Buckram, 1911 
pages, 412 x7 inches. Illustrated and in- 
dexed. The Industrial Press (148 Lafayette 
St., New York 13, N. Y.) $9.00. 

This handbook emphasizes information 
needed in the design and production depart- 
ments of manufacturing plants and job 
shops, and in trade and technical schools. It 
has been brought up to date as to current 
standards and latest design and manufactur- 
ing practice. The table of contents lists 136 
section headings, but the work is further 
thumb indexed for ready reference to 14 
main headings as follows: Log tables, trig 
tables, mechanics, strength of materials, 
gearing, bolts and screws, screw threads, 
limits and gages, small tools, speeds and 
feeds, steels and alloys, motors, weights and 
measures, and index. 


Fresh Water from the Ocean, for Cities, 
Industry, and Irrigation, by Cecil B. Ellis. 
Cloth, xi+217 pages, 6x9 inches. Illus- 
trated and indexed. The Ronald Press Co. 
(15 E. 26th St., New York 10, N.Y.) $5.00. 

Sponsored by the Conservation Founda- 
tion, this work does an excellent job of 
bringing together and evaluating tried and 
suggested approaches to the technical and 
economic problems of producing fresh wa- 
ter from the ocean for adjacent water-short 
areas. The idea of desalting sea water has 
wide appeal, the problems are far from 
solved, and the author and sponsors hope 
this book may encourage additional fruitful 
research. With this in mind special em- 
phasis is placed on the basic matter and 
energy relationships common to all methods 


WHEN 


Gripco Pilot-Projection 
Weld Nut 

Circular pilot designed for quick, easy 
positioning of nut over bolt hole for 
instant resistant welding. No jigs, no 
fumbling, no waste of time. Furnished 
with or without famous Gripco lock- 
ing feature. 


Gripco weld nuts are pont members of the Gripco 
4 f as for 50 years provided posi- 
tive holding action for quicker fastening application at 
less cost. Also included in the Gripco line: Gripco Lock 
Nuts, New Gripco “Clinch” Nuts, Gripco Hi-Nuts in 
all standard sizes. For any fastening problem, look to 
Gripco first. Write for samples and full details. 


COMPANY 


still holding strong” 
311-M S. MICHIGAN AVE., CHICAGO 4, ILL. 


Lock Nut family that 


“after 50 years 


356 


a nut for blind assemblies or 
extra threaded depth, use one 
of these 2 WELD NUTS 


Gripco Countersunk 

Weld Nut 
Eliminate time-wasting retapping of 
nuts after welding. Exclusive counter- 
sunk nut bottom does away with foul- 
ing of nut threads by weld spatter. 
Available with or without Gripco lock- 
ing feature. 


of sea water conversion. Chapter headings 
are: The Problem, Types of Separation 
Methods, Energy Costs, Long-Range Force 
Systems, Actions on the Container, Sieve 
Processes, Distillation with Conventional 
Fuels, Distillation by New Heat Sources, 
Chemical Surtace Methods, The Sale of By- 
Product Chemicals, A 1000-Mgd Electric 
Membrane Plant and Conclusions. 


NEW BULLETINS 


Methods and Costs of Loading Apples 
in the Orchard in the Pacific Northwest, 
by Earl W. Carlson et al. Marketing Re- 
search Report No. 55 (January, 1954) U.S. 
Department of Agriculture (Washington, 
D.C.). Reports research showing advantages 
and disadvantages of various methods of 
handling in terms of cost, labor require- 
ment, delay in getting apples into storage, 
and damage to the fruit. In general the net 
advantage was on the side of equipment and 
systems requiring the smallest number of 
operations per box. 


Cement and Concrete Reference Book, 
1954. Portland Cement Association (Chi- 
cago 10, Ill.) Concise information on the 
industry, the Association, and uses of port- 
land cement and concrete for paving, con- 
struction, housing, farm applications, con- 
servation, precast products, and special uses. 


Labor-Saving Concrete Dairy Barns. 
Portland Cement Association (Chicago 10, 
Ill.) A guide to construction for stall barns, 
loose housing and milking barns with brief 
notes on stalls, alleys, pens, mangers, gut- 
ters, cow trainers and barn cleaners, insula- 
tion, ventilation, light required, feed room, 
silos, hay storage, milkhouse, paved yards, 
concrete masonry walls, floors, bedded 


publishing responsibilities. 


areas, feeding area, milking and milk han- 
dling area, feed and bedding storage, young 
stock housing, milking rooms, milkrooms, 
and making quality concrete. Readers are 
referred to their state colleges for specific 
plans, and to local health inspectors or dairy 
plant fieldmen for further information on 
sanitary requirements. 


Hard Surfacing for Farm Equipment. 
Lincoln Electric Co. (Cleveland 17, Ohio). 
An 8-page reprint from “How to Repair and 
Build Farm Equipment with Arc Welding,” 
giving brief instructions on electrode and 
powder methods as applied particularly to 
soil-working parts. 


Handling Silage and Concentrates for 
Beef Cattle in Drylot, by R. N. Van Arsdall 
and Thayer Cleaver. Illinois (Urbana) Ex- 
tension Circular 714 (January, 1954). 
Points out feed-handling practices which 
minimize labor and investment costs per 
beef animal fed. 


Economic and Functional Characteristics 
of Farm Dairy Buildings, by R. N. Van 
Arsdall, D. B. Ibach, and Thayer Cleaver. 
Illinois Agricultural Experiment Station 
(Urbana) Bulletin 590 (November, 1953). 
A study of dairy buildings with a view to 
needs and possibilities of remodeling to 
facilitate adoption of modern methods and 
equipment for more efficient production and 
improved sanitation. 


Strength of Auto-Nailer Assembled Skids 
of Green and Dry Lumber, by E. George 
Stern. Virginia Polytechnic Institute, Wood 
Research Laboratory (Blacksburg) Bulletin 
No. 12 (December, 1953). The nailing 
machine and type of nail used are reported 
to produce stronger assemblies than hand 
nailing with a comparable size and number 
of nails. 


Editorial Position 


Well-established technical magazine is seek- 
ing graduate engineer under 45 years of age, 
with farm background, to fill responsible 
editorial position. Must have ability to do 
technical editing, as well as original writing, 
rewriting, and abstracting. Location Midwest. 
Position permanent. Good opportunity for 


advancement to larger editorial and general 


Send complete 


resume of experience, education, salary re- 


quired, and references. Address Box ED-554. 


AMERICAN SOCIETY OF 


AGRICULTURAL ENGINEERS 


ST. JOSEPH, MICH. 
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This man is a SEALMASTER Sales Engineer! He is repre- 
sentative of SEALMASTER Sales Engineers throughout the 
agricultural industry who work hand-in-hand with farm 
implement manufacturers on field assignments. His job? 
. . . to solve power transmission problems wherever they 
exist .. . help raise the standards of product performance 
in both newly developed and old established machinery 
through utilization of exactly the right bearing units. This 
SEALERS IM ALL PRINCIp4, close cooperation with the farm machinery manufacturer 
. “Tes has brought about the development of better, more efficient 
use of tractor power and reduced machine maintenance due 
to bearing failure. It has resulted in a friendly relationship 
between SEALMASTER and the manufacturer which has 
carried on down through his dealer organization and his 
For your copy of SEALMASTER Catalog 454 call the own satisfied customers. Whatever your bearing unit need 
a a a ee oe ee or problems, be sure to discuss them with SEALMASTE} 


*4 
7 
y 
PPR sewratives AM 


TAKE-UP CARTRIDGE PILLOW FLANGE 
UNIT UNIT BLOCK UNIT 


SEALMASTER BEARINGS A Division of STEPHENS - ADAMSON MFG. CO., 69 Ridgeway Ave. Aurora, Ill. 
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PERSONNEL SERVICE 
BULLETIN 


Note: In this bulletin the following listings 
still current and previously reported are not re- 
peated in detail; for further information see the 
issue of AGRICULTURAL ENGINEERING indicated. 


POSITIONS OFEN--1953--DECEMBER-—0-454- 


544, 465-545, 479-547. 1954--JANUARY--O-488- 
549, 491-550, 494-551. FEBRUARY O-19-602. 
MARCH.--0-65-603, 66-604, 67-605, 68-606, 73- 
607, 62-608, 74-609, 75-610, 75-611. APRIL 
O-90-613, 98-614, 106-615, 102-616, 116-617, 
134-618 

PosiITIONS WANTED 1953--NOVEMBER- W- 


404-74, 426-75. DECEMBER--W-395-76, 431-78. 


396-79, 405-80, 425-81, 423-84, 453-85, 451-87. 
1954 JANUARY W-456-88, 490-90, 484-91. 
FEBRUARY-—-W-5-102, 20-103, 24-105, 25-106, 
45-107, 46-108. MARCH W-16-110, 56-112, 
54-113, 29-114, 37-116, 64-117, 78-118. APRIL 

W-86-119, 84-120, 101-121, 96-122, 93-123, 


109-124, 124-125, 125-126, 107-127. 


NEW POSITIONS OPEN 


MANAGER for Midwest regional area promo- 
tion of aluminum building products for farm 
use. Age 30-40. BS deg required, MS deg pre- 
ferred. Approximately 5 to 10 yr experience in 
farm structures and public relations work. 
Some extession experience desirable. ‘Villing to 
travel 50 percent of time. Must be dynamic, 
aggressive, and have good presentation. Good 
opportunity financially within range of this 
position. Line of promotion to assistant direc- 
tor and director, or through sales department. 
Salary $500 plus per month. O-131-619 


AGRICULTURAL ENGINEER for research 
in power and machinery, with special attention 
to forage crop and labor-saving equipment, and 
some work on heating equipment for curing 
tobacco, in a land-grant university in a south 
central state. BS deg in agricultural engineer- 
ing or equivalent, with good foundation in 


N 344 With Or Without Fore 
Oo. And Aft Attachment 


fundamentals, plus MS deg or additional train- 
ing in mechanical or electrical engineering. 
Must have strong interest in research. Actual 
experience in research in farm power and ma- 
chinery field desirable. Opening effective now. 
Salary open, depends on training and experi- 


ence. O-149-620 
AGRICULTURAL SNGINEER, _ extension 
specialist in farm power and machinery, for 


adult and 4-H Club work in a north central 
state. BS deg or higher in agricultural engi- 
neering, or equivalent. Experience in extension 
or other work in power and machinery field. 
Good health, ability to work with people, in- 
terest in writing and speaking. Twelve-month 
basis, 26 days annual leave. Federal retirement 
plan. Position now open. Normal opportunity 
for advancement. Salary open, depends on ex- 
perience and training. O-150-621 


SOIL CONSERVATIONIST (1) and AGRO- 
NOMISTS (5) for civilian technical aid with 
Army in Korea. Age, under 57. BS deg or 
higher. Five years or more of well-rounded 
work experience in field, including 2 yr in spe- 
cialized work. Single men preferred. Married 
men acceptable if families willing to remain in 
USA. Must be adaptable to rugged conditions. 
One-year tenure. Only these specific openings 
available. Openings in related work not foreseen 
in near future. Salary, soil conservationist, GS-13, 


$8,360 plus 25 percent differential—$10,450; 
agronomist, GS-12, $7,040 plus 25 percent dif- 
ferential--$8,800. O-151-622 


AGRICULTURAL AND DEVELOPMENT 
ENGINEERS (2 each) for field study, d¢sign, 
improvement, and sales promotion on new ‘tems 
of farm equipment; and for training and work 
with present development engineers in indus- 
trial preducts division of established manufac- 
turer. East Coast location. Age 25-35. BS deg 
or higher in agricultural cr mechanical engi- 
neering. Dairy farm background and practical 
experience in handling farm equipment. Usual 
personal qualifications for engineering in in- 
dustry. Excellent opportunity for advancement. 
Right man could follow products from initial 
design through to successful manufacture and 
marketing. Limited travel. Sick benefits and 
retirement plan. Bonus system. Salary $350 
to $600 per mo to start, depending on experi- 
ence and ability. O-155-623 


letterhead. 


MILSCO MFG. CO. 


2732 N. THIRTY-THIRD STREET 
MILWAUKEE 45, WISCONSIN 


AGRICULTURAL ENGINEERING ADVI- 
SORS, field agricultural engineers, and mechan- 
ical technicians, for work with Point 4 program 
in Pakistan, on agricultural engineering phases 
of agricultural program, national and provin- 
cial workshop projects, and development of 
training programs in field and shop equipment 
and development of equipment. BS deg with 
major in agricultural engineering. Experience 
10 yr in education, field testing or development, 
shop work in industry, extension, vocational 
agriculture, mechanical phases of soil and water 
management, or applications of research in 
agricultural engineering. Must enjoy working 
with others, be willing to give careful considera- 
tion to the ideas of others, and able to work 
under extremely adverse conditions. Salary, 
GS-12, 13 or 14 rating. O-108-624 


AGRICULTURAL ENGINEER, research as- 
sistant, for full-time research in farm power 
and machinery or farm structures first year; 
research %, teaching '4-time thereafter, in an 
eastern land grant university. BS deg in agri- 
cultural engineering, or equivalent. Some in- 
dustrial experience desirable but not required. 
Interest in research and teaching, ability to 
work and get along with others. Excellent op- 
portunity for advancement and for work toward 
MS deg. Starting date July 1. Salary $3600 to 
start. O-162-625 


AGRICULTURAL ENGINEER, _ instructor 
and junior engineer or assistant professor and 
assistant engineer rating, for teaching and re- 
search in soil and water field, in a western state 
college. Half time college teaching, half on 
irrigation or drainage research. BS or MS deg 
in agricultural engineering, or equivalent, with 
strong background in engineering fundamentals. 
Field engineering experience in irrigation or 
drainage one year for instructor and junior 
engineer rating, two years and advanced de- 
gree for assistant rating. Usual personal quali- 
fications for cvullege teéching and _ research. 
Opening effective about July 1. Send personal 
data, grade transcripts, references, and record 
of experience wth letter application. One month 


vacation. Salary $4290—4900 for instructor; 
$4600——5400 for assistant, depending on quali- 
fications. O-173-626 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER for design, 
development, research, sales or service in power 
and machinery or soil and water field, with 
industry or public service, in West, Southwest, 
or Midwest. Married. Age 28. No disability. 
BS deg in agricultural engineering, 1951, New 

(Continued on page 360) 


rf 4 Point Body Comfort 


The new Milsco “Monarch” features deep cushion com- 
fort with full 4-point body support. Ruggedly 
built; attractively styled. 
stepped-up work efficiency on many 
types of mobile equipment. 
to equipment manufacturers only.) 
Write for catalog on your company 


Designed for 


(Sold 
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Important 


McGRAW- HILL 
Books 


ENGINEERING FOR AGRICULTURAL 
DRAINAGE 


By Harry B. Roe, University of Minnesota, and QUINCY 

C. Ayres, Iowa State College. McGraw-Hill Publications 

in Agricultural Engineering. 501 pages, $7.50. 
This book brings together a large amount of recent infor- 
mation on agricultural drainage previously only available 
in phamphlets and bulletins. The work is aimed to meet 
the demands of students, farmers, and all scientists with 
agricultural interests for an authoritative and up-to-date 
book on the subject. Because the scope is limited to drain- 
age, the author was able to include adequate treatment of 
essential allied sciences. 


FARM ENGINES AND TRACTORS 


By H. E. Gutvin, University of Rhode Island. McGraw- 
Hill Publications in Agricultural Engineering. 397 pages, 
$6.00. 


Easily understandable in presentation, including simplified 
drawings, this text provides much technical information 
for student, farmer, 4-H member. It covers parts of 
engines; general terms; operations principles of 2- and 
4-stroke diesel and otto engines; carburetion, lubrication, 
ignition; tractor history, selection, maintenance, tuneup, 
and operation; special sections on transmission of power 
by tractor, truck, and car; and complete discussions of 
engine performance. 


RECLAMATION IN THE UNITED STATES 


By Atrrep R. Gorze, Bureau of Reclamation, Unite:! 
States Department of the Interior. McGraw-Hill Series 
in Civil Engineering. 441 pages, $8.50. 


A comprehensive treatment of the entire subject of re- 


clamation, bringing together the irrigation and hydro- 


electric power components, and showing their interrela- 
tion and interdependence. The book is written primarily 
for civil engineering students, but also contains much 
material useful to the student of land economics. The 


author traces the growth of irrigation and hydroelectric 
power development in the West from the early days of pri- 


vate endeavor to the present gigantic government program. 


Send for copies on approval 


McGRAW-HILL BOOK CO., Inc. 


330 West 42nd Street «+ New York 36, N. Y. 
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REPRESENTATIVES 


DESIGNED 
| FOR 
DEPENDABILITY! 


That’s why Safeway Industrial Trucks are selected for 
SAFE, speedy material handling jobs. In addition, these 
versatile, low cost LIFT-MASTERS operate easily and 
economically in small areas. 

Specified as standard equipment on all models Cullman 
Roller Chains propel the lifting tower—keep loads at 
required height. They also make possible such major 
improvements as higher load capacities, longer service life, 
and lower upkeep. 

On your products too, Cullman Roller Chains 
can achieve similar advantages, help deliver top 
performance. 

Write today or call in a Cullman man. We'll be 
glad to work with you. No obligation, of course. 


See our insert in Sweet's 
Catalog for Product Designers, 
or write for catalog No. 51. 


ullman 


POWER TRANSMISSION 
ROLLER CHAINS AND SPROCKETS 


35) 


IN ALL PRINCIPAL CITIES 
CULLMAN WHEEL COMPANY, 1346 ALTGELD STREET, CHICAGO 14, ILLINOIS 


Saoiee cetera ee Oe Deer dees ON Seg SS SA ey ag, ee pS ee Ok eee i alas |i Be 
er ae ad a ee ae ih Rie wis oe A Oa ey ae Pee ae ; eae he aa ae Paty aa Le 
ba ay ; Be ee Oe. fae ; Pea (ae ont Ee Se Ras Siea yion! AIS 0% Sf a a Hite a eee ere - 
Rees = en i: a bee fe be ee ee Bn ei eS > Bae eee renege yD i) Sess mie 5 a0 
 eaaaee oo sy te Cee a ee “y tei ee 
he aaa a £ an hare ad aes | es a .. ae circ ger eraaee ae we x £ pb oh i 
CA apd " oS ee SS eis Moy tog Mee a ai rr i Se eee ee rok Py : é ¥ Me ae 
rou < —— > tS | ; 
e aa ahs, 
See ~~ ; : ote 
aes 
age ne ‘(is - ‘ aR 
be eee: 8 er: : 
3% 4 Tx} 1 + 
the ene ¥. ; 
a kK @ Be eS . 
= s a4 ¥ oe 
i ae ee | Oe ee , 
eee: oe) Tr apenas 
asa) ja £ fi en ——— 
ee it : 
eure, x 
ee 
ev iad i i { ‘ - 
pa ee a b. 
ae W iF 
ae qt ] 
aps 4 , ; 
A Lie F ; | 
es Re Ta. | 
Fi ART 
eae . Pi... 
ieee a r > _ 4 i 
a mae’) a 3 
eit : ‘2 | j 
at z 7 i a | ¥ 
he . a F : 
/ a © 7 al 
eau mM , 4 “S 7 ae ae 
ai ae ule a ae eed 3 ae e 
oe “ih oF) tl 
Serer * aa 
pean , ow d cette , 
oe ee .. - “ i 4 
Se i _, -_ : . 
Gps. . | a fi 
ae eer ‘i fe 
= ees 
ao See * 
ic 
eel 
| a i " 
ae ee at oo 
Lee Bett teeeney 
= ce SS ats 
2 | ee | oS | 
ee ~S 
a Nila COREE ERS Sy 9 cE SS canter, ) 
Sa eE % —y 
nd 
Fae ee = 
a he : ‘ 
Aaeiag S i 
wae ‘a \ 
ae | 
ee See | eat os Ted DM oe yo renege i. 1 1 ne aR rR rg cet ee Tee Si pee fis 2 aes og . | 
eae i a et aa a : as OE a ae oe ee = et. ae Bie Od mee Se: ae at. q 
per rlee mieeea ¥ ee § roe team PR Se RRS a hy! SES RU a co ces ba es) fe 1, ies ; cee } } 
ee: es co a ee ‘. Bere 8 eevee eee a. Pa. | te Rae eae ie ly aol ‘ eee cor ipa . , P Tees | 
eee ‘eee 2 eee pig AI Eee Ree a Cea eee Re ae eee. ft | 
Bee. egal ees 2h an Bord See tent Ged ot od ee oe ener ceria i ger ie oneness ae os eee ad 


as 
. ~ . . 
) 
Index to Advertisers Personnel Service Bulletin 
(Continued from page 358) 
Allis-Chalmers Mfg. Co. Mexico A & M. Minnesota farm background. 
. g Co 301 ene a . One summer with SCS before graduation. Field 
Bearings Co. of America eee oF Ss Gee tees on pan omen 
. i % systems at present. War enlisted service with 
Blood Brothers Machine Co. 288 Le Ro Co 348 Navy 2 yr. Available June 1. Salary $4200 
ink- min. W-122-128 
J. 1. Case Co. 2nd cover Link-Belt Co. 283, 341 
AGRICULTURAL ENGINEER for sales or 
Caterpillar Tractor Co. 292 McDowell Mfg. Co. 360 meen work in meee por ggerocend < prod- 
. uct processing field, wi manufacturer or 
Chrysler Corp 298 McGraw-Hill Book Co., Inc. 359 processor in Southwest or Southeast. Married. 
g - . z , Age 25. No disability. BS deg in agricultural 
Cleveland Graphite Bronze Co. 345 Mechanics Universal Joint Div., engineering, 1951, University of Illinois. = 
Borg-Warn Cc 281 facturing planner on liaison work between 
. : g rner Corp. large manufacturer and various subcontractors. te 
Crucible Steel Co. of America 339 Mil f C War noncommissioned service in Army Air ae ge 
c r Wh | C 359 ilsco M g. °o. 358 Force 1'% yr. Available on reasonable notice. : 
uviiman ee °o. e Salary open. W-146-129 ; 
Morse Chain Co. 295 
Dayton Rubber Co 290, 291 AGRICULTURAL ENGINEER for design and 
5 New De arture development in power and machinery, with in- 
D & Cc ‘ P dustry or public service, anywhere in U.S.A. 
eere oO. 289 Div. of General Motors 3rd cover single. Age 24. Vision corrected. BS deg in 
H . agricultural engineering, 1951; MS deg in agri- 
Diamond Chain Co., Inc. 299 Reynolds Metals Co. 343 cultural engineering expected Sept. '54, Virginia 
Dudco Div..: R iI B d iI & Ww d B Polytechnic gp ong teva gg pte 
* usse r engineer at rmy iological Labopatories 22 
Th N Y k Air B k — - _ mo., including 20 mo in military service. 4.vail- 
e New York Air Brake Co. 350 & Nut Co. 294 able Sept. 20. Salary open. W-128-130 
Eaton Mfg. Co. 286 Spraying Systems Co. 355 uvooeveevvounnnvncuuenevgnengannionenvanuentvvnqanseugacantnysocesuttosotsnutengny ico esgaaGeUNANHO aE AU ERGAAL OEHHA 
Fafnir Bearing Co. 297  Stephens-Adamson Mfg. Co. 357 Professional Directory 
Ford Tractor Div., Stow Mfg. Co. 355 RATES: 80 cents per line per issue; ap mn 
per line to ASAE members. Minimum charge. 
Ford Motor Co. 347 Thompson Products, Inc. 296 a haste, Uniform style setup. Copy must 
. 5 c e received by first of month of publication. 
Grip Nut Co. 356 Timken Roller Bearing Co. 4th Cover oom 1. NONE 
Hyatt Bearings Div., The Torrington Co. 287 ERANK J. ZINK 
General Motors Corp. 302 U.S. Steel Corp. 349 ; a . 
: Agricultural Engineering Service 
Hydreco Div., Van Huffel Tube Corp. 300 Devel aiid R sails 
* " evelopment - Vesign - Nesearcnh - ets 
The New York Air Brake Co. 351 Vickers, Inc. 293 Public Relations 
International Harvester Co. 285 Wisconsin Motor Corp. 352 BOARD OF TRADE BLDG., CHICAGO 4, ILL. 
Kohler Co. 354 Young Radiator Co. 353 Se. Wiesiees FORE 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 
One copy $9.80 


Two or more 
$2.40 each 


The ONLY binder that 
opens flat as a bound 
book! Made of durable 
imitation leather, nicely stamped on 
front cover and backbone, with name 
of journal and year and volume num- 
ber, it will preserve your journals 
permanently. Each cover holds 12 issues (one volume). 


or gadgets. 


Saves labor! Saves time! 


Built-in power drive McDowell 


Coupling 7 = ‘ ° 
does all the work! Do your own binding at home in a few minutes. 
With this new McDowell ally eliminates hand labor. Instructions wy © follow. Mail =” for full 
mechanized system, one man Unit has patented McDowell information, or binder on 10-day free trial. 
can move the entire line intact couplings that offer automatic Keon seonownace MAIL COUPON TODAY 


in a matter of minutes. Virtu- pressure lock and seal. SUCKERT LOOSE-LEAF COVER CO. 


i H . 234 West Larned St., Detroit, Mich. 
Free Planning Service! Free Literature! est Larned St., Detroit, Mic 


Mail postpaid... binders for Agricultural 


Engineering for years eas Micharta neta 
Will remit in 10 days or return binders collect. 


Name 


_TZone State 


ee Te A CS NE ee ee 
City 


McDOWELL MANUFACTURING CO. PITTSBURGH 


MEMBER -SPRINKLER IRRIGATION ASSOCIATION 


eee es eee 
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Cutaway shows New Departure ball bearing ap- 
plication in the clutch shaft andi pilot positions. 


In the Massey-Harris ‘*44 Special” tractor, 
you’ll find New Departures at work . . . in 
the generator, clutch shaft, clutch pilot, 
power take-off and belt pulley drives. 


Throughout the farm field, New Depar- 
tures have proved themselves. They carry 
thrust, radial or combined loads. . . sup- 
port moving parts with rigid accuracy ... 
allow simple, rugged designs. Above all, 
New Departure ball bearings mean longest 
life with lowest possible upkeep costs. 


So when you design for the farm, talk with 
your New Departure engineer. 


Another 


NEW Tractor 


Calls for 
NEW 
DEPARTURES 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, Too! 


The Timken Company pioneers again: 


NEW 
DESIGN 


New Til 


9 Brecsipnemay Company announces 
two new tapered roller bearings 
—one %” bore, the other 1%” bore 
—which cost less, weigh over 25 

ercentlessand sincetheyare smaller 
in width and outside diameter, they 
take less space than previous Timken® 
bearings with the same bore sizes. 


The new Timken bearings have 
ample load-carrying capacity for 
wheels, gear boxes, idler shafts and 
other applications in small tractors, 
balers, wagons, corn pickers, disc 
harrows and other implements. 


This is the latest achievement of 
Timken Company research and 
engineering, which have pioneered 
many important advances in steel, 
surface finish and design of tapered 
roller bearings. 


j VL 
NOT JUST A BALL O NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C— BEARING TAKES Rabiat @) AND THRUST —-@)~— LOADS OR ANY COMBINATION we 


The new design of these Timken 
bearings not only saves you money 
in the cost of the bearings themselves 
but, because the new bearings are 
smaller, you can save on the cost of 
related parts as well. 


If youhaven’t seen the new Timken 
bearings yet, call your Timken 
Company representative, or write: 
The Timken Roller Bearing Com- 
pany, Canton6, Ohio. Cableaddress: 
“*TIMROSCO”. 


EQUIPPED 


The farmer’s assurance 
of better design 


TYPICAL 
OLD DESIGN 


KEN’ bearings 
save money, space, weight 


PROFILE AND BASIC DIMENSIONS 
OF THE TWO NEW TIMKEN BEARINGS 
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